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FOREWORD 


The Space Transportation System (STS) is designed to make 
Space Operations available and economical ly attractive to 
many users. .. This dictates efficient management including 
documented and controlled interfaces, system capabilities 
and support services. ^ Toward this end, a series of User 
Handbooks is presented to describe various elements of. the 
STS (i.e., Orbiter, Spacelab, Upper Stages, etc.). 

This Handbook ** describes the basic Launch Site Accommo- 
dations available for STS Payload owners (users) at the 
Kennedy Space Center (KSC) Florida, and at Yandenberg Air 
Force Base (VAFB) California. 

x . . , , ,, i 

The objective of this Handbook is to provide optimum 
matchup of '* STS User(s) payload requirements with the 
available launch site capabilities. The accommodation 
information is presented to assist and guide STS User(s) 
in th? launch site operational . planning. The Handbook, 
used as a planning tool, should enable efficient and 
timely Integration of all payload requirements into the 
STS and launch site capabilities. 

The International - System of Units (SI) will be incor- 
porated in this Handbook at a later date, t.o conform to 
NASA Publication SP-7012. 
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SECTION I 
INTRODUCTION 

Mr, 


1.1 


PURPOSE 

' ’ ''btS' fc< \*\*.\ V.rJ 
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This Handbook provides information concerning planned PayloadLaunch Site Accom- 
modations for Space Transportation System (STS) operations at the Kennedy Space 
Center (KSC) Florida, and at Vandenberg Air Force Base (VAFB)Western Test Range 
(WTR) California. This handbook is one of the user-orienteddocuments required 
by the STS User Handbook (see Appendix D for complete list-ing of user-oriented 
documents), and is also Volume VI to the KSC STS Ground Operations Plan, 
K-STSM-09. The information contained herein provides the STSUser(s) with 
available launch site capabilities, and processing requirements for launch site 


accommodations. 


The Handbook is intended to be used as a guide to the STS User(s) for payload 
operations planning, and as a basis for negotiating payload processing plans 
with the launch site organization(s). This should ultimately enable the STS 
User(s) to achieve the primary goal of an efficient Payload Processing Plan at 
the launch site which provides an effective means of matching the requirements 
to capabil i ties. 


‘ - MU' - .* 

Payload Processing has two key phases, planning and operations. This Handbook 
addresses the planning phase, which spans those events from the initial contact 
between the STS User and the Launch Site personnel and through the period until 
the preparation of Detail Plans for processing the payload at the launch site. 
These are the plans which will be implemented in the operations phase. (The 
operations phase spans those events from receipt of a payload (and its unique 
support equipment) at the launch site, through the satisfactory completion of 
the mission.) Figure 1-1 illustrates this planning phase, and references the 
applicable handbook paragraphs. 

The following overview describes the contents of this Handbook, and the format 
used to assist the STS User(s) to locate pertinent needed information for 
launch site payload planning operations: 

a. Section II introduces the KSC Organizations and key personnel who 
are responsible for coordinating with tb ? STS User(s) during the 
formulation of the launch site processing plans. It identifies the 
KSC organizations that will interface with the STS User during the 
on-site and off-site payload operations. It also presents an over- 

■ view of the planning process, leading to the commitment of launch 
site resources to meet the STS User payload requirements. 

i 

b. Section III describes the Standard Ground Processing Flows for both 
horizontal ly and Vertically integrated payloads. It also identifies 
some of the variations to these standard flows which can be accom- 
modated. 


1-1 
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e. 


f. 



h. 


c. Section IV presents a summary of Facilities Capabilities and an ab- 
brevi a ted" description of available support equipment at KSC that are 
candidates for utilization by the STS User(s). Summary information 
is presented in matrix format, to assist potential STS User{s) in 
the selection of viable candidates. 

d. Section V describes the Administrative and Technical Support and 
abbreviated description of their capabilities, available to an STS 
User. The planning process includes the determination of required 
services, and a commitment of those services to a specific payload 
or STS User. 
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Section VI contains mandatory Safety requirements for ground opera- 
tions, and design of payload unique ground support equipment. 

It also describes the constraints/guldel inas to assist the STS User 
in meeting all the requirements. 












Section VII ^includes a Payload Processing Requirements Checklist 
( us i ng representative functions) to assist the STS User and Launch 
Site personnel in establishing the Payload processing requi remens. 
It also discusses the required Documentation to be provided by the 
STS User, and the documentation which will be provided by the 
Launch Site to the STS User. ,■ It also describes the Schedules, rang. 
1 ng from top program level to daily working level. The STS User 
will contribute to the uevelopment of these schedules, throughout 
the complete payload processing cycle at the launch site. 

Section VIII specifically addresses the Payload Processing Acconmo- 
HaFiFns at 7AFB. This includes operations, facilities, services, 
and typical flows for payload processing operations at Vandenberg 
Air Force Base. 

Section IX ‘presents some considerations for the STS User payload 
design, which are based on launch operations experience and 
requirements, and will contribute to a smooth flow without waivers 
or lost time. 


1 . 


Section X describes the User Charges associated 
cessing facilities and support services at KSC. 
for VAFB facilities and support services are TBD. 


with payload pro- 
The User Charges 


Section XI describes the STS User interface with KSC's Public 
Affairs Office. 


k . 



Appendices: 

(1) Appendix A contains a list of all documents referenced in this 
Handbook. 

(2) Appendix B contains the Safety Requirements for Hazardous 
Ground Operations/Checkout Procedures. 

(3) ' Appendix C contains a Glossary of terms and definitions. 
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i ( 4 ) Appendix D contains a listing of User-Oriented Documents. 

1.3 AUTHORITY 

This Handbook is the KSC Level III Implementation required oy the. Mission and 
PavWd Integration Office, NASA Headquarters, letter dated September 24, 1973. 
It Is also required by the KSC Launch and Landing Project ^ a [] 

K-SM-01), the KSC STS Ground Operations Plan (KSC Document K-STSM-09), the STS 
Users Guide and the NASA Headquarters Document, "Safety Policy and Requirements 
for Payloads Using the STS." 
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1.4 DEVIATIONS 

Deviations (if required) from the standard operations and capabilities present- 
ed in this Handbook, should be discussed with the Launch Site organization. 

The Launch Site Support Manager (LSSM) Is the STS User's single point of con- 
tact for assistance in planning payload operations, and is responsible to pro- 
vide guidance and commitments on the launch site operations that can be accom- 

modated. 


1.5 REVISIONS ,.j 

This Handbook is not presently under a configuration control system,' however it 
will be periodically updated to remain useful to STS User ( s) . Recommendations 
should be submitted to J.F. Kennedy Space Center, Kennedy Space Center, 

Florida, 32899, Attention SP-PAY-A. Telephone (305) 867-3921. STS Users 
requiring copies of this Handbook should make their request on company 
Government letterhead, to this same address j 


or 


t 
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SECTION II 

HANAGEMENT AND ORGANIZATION 


This section describes the management roles of KSC organizations, the launch 
site host role, payload processing guidelines, and the launch site planning pro- 
cess required for payload operations at KSC. 


2.1 KSC ORGANIZATIONS 




The following paragraphs describe the KSC management roles of KSC organizations 
and the interfaces required for KSC STS Payload operations. 




2.1.1 Shuttle Projects Office (SP). *The KSC Shuttle Projects Office is re- 
sponsible for overall management and planning of all STS program activities, . 
for which KSC is responsible. * This includes management and planning associated 
with design and development of STS Facilities (including launch, landing, and 
refurbishment). Shuttle Ground Support Equipment (GSE), and STS ground opera- 
tions. ; SP also provides support to the Johnson Space Center (JSC) Shuttle Pro- 
gram Manager for Systems Integration Reviews;. The SP relationship to KSC is 
sho‘-‘n in Figure 2-1. ' The following SP Offices (Figure 2-2) shall provide the 
listed management roles. 






Operations Planning Office (SP-OPN) is the central contact between 
KSC and JSC Shuttle Payload Offices. SP-OPN and Payload Integra- 
tion Office (SP-PAY) are directly involved in the Shuttle/Cargo In- 
tegration planning. 


b. 










Payload Integration Office (SP-PAY) will designate a Launch Site 
Support Manager (LSSM) for each STS Payload. SP-PAY, thru the 
LSSM, is the central contact between the STS User and KSC for 
coordinating the payload ground processing requirements. The 
central contact for the LSSM in payload integration into the 
Orbiter will be SP-OPN, thru the KSC designated Shuttle/Cargo 
Integration Manager. 


c. Flight & Ground Systems Office (SP-FGS) is the engineering office 
responsible for technical integration of on-line Shuttle accommoda- 
tions. This includes facility Interfaces for payload-suppl ied 
Ground Support Equipment (GSE), GSE as required, communications , 
etc., as well as required Payload-to-lahicle testing compatibility 
analysis. 


2.1.2 Space Vehicle Operations (VO). The VO Director is responsible for the 
management and technical direction of preflight, launch, and landing activities 
for STS vehicles and payloads at KSC. 


2.1.3 Design Engineering (DE) . The DE Director is responsible for the plan- 
ning, development, design and acquisition of all STS facilities, systems and 
equipment, and for their modification and rehabilitation. 
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JOHN F. KENNEDY SPACE CENTER, NASA DIRECTOR 
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Figure 2-2. Relationship of Payload Integration Office to KSC-SP 
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2.1.4 Technical Support (IS). The TS Director provides (or makes arrangements 
for the provision) of all technical support required in the conduct of KSC STS 
launches and tests. This includes management and direction of overall mainte- 
nance of the KSC facilities, test and launch complexes, and all ground instru- 
mentation systems. 

2.1.5 r Safety," R&QA,'' and Protective Services (SF). The SF Director is respon- 
sible for the safety, reliability and quality assurance programs, and the pro- 
tective services (security and fire/rescue) at KSC. Additionaly, the SF Dir- 
ector is responsible for KSC activities at Cape Canaveral Air Force Station 
(CCAFS) and Vandenberg Air Force Base (VAFB). , v 

2.1.6 ^ Administration and Mana gement Operations (AM)."! The AM Director pro- 
vides the" f o] I owi ng centerwi de services ; resources management, financial man- 
agement, civil service personnel service, industrial and management engineer- 
ing services, physical space utilization and assignment, manpower and organiza- 
tion, printing and distribution, library, graphic arts, publications storage 
and issue, non-appropriated fund activities, janitorial services, and 
maintenance of roads and grounds (exclusive of launch areas). 


2.2 LAUNCH SITE HOST ROLE 

In performing pre and post launch operations for any payload, a wide variety of 
facilities and services are required. Utilization of required services by any 
one payload is normally less than the total capability. In order to eliminate 
duplication between users, and provide optimum use of available/required capa- 
bilities, KSC has identified a “‘host" concept applicable to all STS users. 

‘This concept means that payload interfaces and services required at the launch 
site are made available to all STS users. The user retains primary responsi- 
bility for payload performance, and off-line processing (see Section III) of 
their respective payloads. 

Fulfillinj this role requires that various payload operations be integrated by 
KSC with STS and other users which have commitments for lauch site resources. 
This Involves negotiating any new capability required for cost and schedule 
Impact,' scheduling available facilities, support equipment, support services, 
and personnel. 

’ mh - - • Vi 
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This "host", concept applies to one-of-a-kind payloads, and to multi-use vari- 
able configuration payloads. Rapid response by the Launch Site may be re- 
quired to turn around facilities, support equipment and services from one pay- 
load operation (mission) to the next. This is significant to the "host" con- 
cept, in that resource commitments may vary dependent on the mission type and 
frequency. 


2.3 LAUNCH SITE PAYLOAD PROCESSING GUIDELINES 

These guidelines are presented to assist in the planning of an efficient and 
minimum cost operation without compromising requirements. 

a. The STS User is responsible for all off-site and off-line (see 
Appendix C for definitions) procedures and operations affecting 
only his hardware. 
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b. The Launch Site Host is responsible for managing all payload to 
payload and payload to Orbiter operations. 

c. Operations should be planned to minimize turnovers/moves from one 
agency or test site to another. 

d. All possible operations should be accomplished off-line, to mini- 
mize potential impact on STS turnaround. 

■ •' ' ' ' : . ■ j rv • rli' * s . J ,t ' i ■ 

e. Interfaces previously tested, that were demated for shipment, will 
be remated and subsequently reverified at the launch site. Those 
not demated will not require interface verification. 

2.4 LAUNCH SITE SUPPORT PLANNING 

' ' iti’’-' . r - Jl vw.’,. * ' ' ' v ! § - • . ( m 

The following paragraphs describe the payload planning process, and the roles 
of the LSSM and the Launch Site Support Team for the preparation of the Launch 
Site Support Plan (LSSP). 

- . • *' t SiS'iiV wiviSSfuf : - . ‘ : ’Villi fStiV Vi-itjJ^ 

2.4.1 Launch Site Support Manager (LSSM) J The LSSM is the STS User's point of 
contact for the launch site. 7He is assigned in the early conceptual phase of 
the payload program, and becomes the launch site "host" for the STS User. 
Individual LSSM assignments for each payload are contained in K-STM-03.2, "Pay- 
load Integration - Schedules and Status Summary" published monthly by SP-PAY. 
These assignments may also be obtained by calling (305) 867-3183 for Spacelab 
Payloads, or (305) 867-3921 for all other payloads. The role of the LSSM is as 
follows: 

a. The LSSM should become acquainted with the STS User organization, 
to initiate an exchange of information relevant to the anticipated 
launch site operations. 

b. Place emphasis inti ally on the long lead items requiring Construc- 
tion of Facility (C of F), or items that could possibly affect pay- 
load design, and early resolution of items that could pose poten- 
tial problems. 

c. Offer advice regarding techniques and procedures useful for flight 
preparation, drawing on the background and knowledge of the support 
team {or other organizational elements of the launch site). 

•d. ; Interpret, as necessary, launch site requirements, operations and 
capabilities, and assist the STS User in developing requirements, 
and planning specific launch site operations. (Paragraph 2.5.1 
‘ further identifies those launch site responsibilities to be carried 
i out by the LSSM.) 

e. j When the STS User's requirements are identified, the LSSM will 

• coordinate and transmit them to the appropriate KSC organization 
j for implementation. 

i -■ , 

f. J When the internal implementation plans become firm, the LSSM will 

coordinate the preparation of the applicable Launch Site Support 
, Plan {see paragraph 2.4.4). 


2-5 


v ■; iy- A s^^cr-v ■ & v 4 * > v & \ ~ "" ^’i^'iV} 1 ■".?-• .■■•■■•■*-•:* ■ r*» ’ - * • --^ • 4 t •• *• 

2.4.2 ^Launch Site Support Team. ^ Following assignment of the LS$M, a team of 
supporting personnel will be established to represent the various Center Direc- 
torates in the planning of specific payload accommodations. The launch Site 
Support Team members will have expertise in all aspects of payload launch 
operations, and will be available to the STS User through the LSSM. This team 
will interface with SP-OPN personnel to ensure adequate Integratiqn of on-line 
operations. 


2.4.3 Payload Planning Process. - The launch site payload planning process is a 

chain of events which Begin with initial contact between a STS user and the 
LSSM. This planning process ends when Implementation of the detail plans 
begin at the launch site. Planning for launch site processing takes place in 
parallel with the planning for payload integration and cargo integration acti- 
vities conducted uy JSC (see STS/Payload Integration Activities Plan, for 
description of the payload/cargo Integration activities). ; 

a, ^ Identification of Requirements. During initial contacts with the 

LSSM, the STS user should Identify the launch site support and test 
requirements that will be Imposed on the launch site.. Section 
YII of this Handbook provides a checklist to assist in the identi- 
fication of these requirements. The Checklist is correlated to the 
appropriate Sections of this handbook. i 

b. Refinement of Requirements. Upon completion of the requirement i 
Identification and transmittal , an Iterative process ensues wherein 
the STS user refines his requirements and the LSSM begins prepara- 
tion of the Launch Site Support Plan (see Figure 1-1). The four- 
stage safety assessment reviews (conducted by JSC in | accordance 
with JSC 11123) are a part of this iterative process.. This itera- 
tive process continues until the detailed Payload LSSP is approved 
by the LSSM and the STS User. Approval of the Launch Site Support 
Plan marks the beginning of the Implementation phase of the STS 
user association with the NASA Space Transportation System. 

2.4.4 Launch Site Support Plan (LSSP). The LSSP is prepared upon completion 
of coordination and n eg o 1 1 a t i o n b e twee en the STS User organization and the 
LSSM. The plan is a commitment of launch site facilities, support equipment, 
and services to the STS User for a given time period. A more detailed explana- 
tion of the support plan is contained in the documentation portion of Section 
VII. 


2.5 RESPONSIBILITIES 

The responslbill ties of the Launch Site (host) and the STS User are described 
in the following paragraphs. 

2.5.1 Launch Site. Launch site responsibilities during the planning stage in- 
clude the following: j 

a. Identification of launch site capabilities (Sections IV and V). 

{ 

b. Identification of launch site processing requirements (Sections III 

and VI). i 




2-6 


c. Provide guidance to STS User on design and checkout operations, as 
influenced by launch processing (Section IX}. 

d. Provide advice to STS User on successful techniques and procedures 
for launch processing (Sections VI and IX). 

e. Provide Quality Assurance guidance to the STS User during launch 
processing operations (as required). 

f. Identify the required procedures control (Sections VI, VII, and 
Appendix B). 

g. Plan the Integration of STS and Payload Elements into cargo. 

h. Plan the checkout of STS/Payload interfaces, prior to mate. 

f 

i* Plan the integrated payload/STS launch operations. 

j. Define the overail payload flow through the launch site. 

k. Develop the Launch Site Support Plan (LSSP). 

l. Determine Facility Utilization Schedule to acconnodate STS User 
requirements. 

m. Develop an Activation/Deactivation Plan for facilities and support 
equipment committed to the STS User. 


n. Identify cost and accounting methods of payload accommodations. 


2. 5. 2 STSUser^ The responsibilities of the STS User organization during the 
fng** n P^ ase » su PP or t of the launch site organization, Include the follow- 


a. Establish specific test requirements (Sections III and VII). 

b. Identify facility support requirements. 

c. Identify a single poi/.t of contact for transmittal and receipt of 
launch site support requirements and plans. 

d. Identify activation/deactivation requirements , associated with uni- 
que support equipment. 

e. Identify support services and equipment requirements (Section V). 

f. Prepare procedures, and perform off-line ^ocessing (Section VII). 

9' Provide input to, and review of, integrated procedures for on-line 
STS testing (Section VII). 

j. Identify hazardous operations (Section VI). 
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1. Perform a safety assessment (Section VI). 

j. Plan STS User test support for Integrated operations (Section III). 

k. Ensure that costs to be Incurred at the launch site are identified 
(Section X). 
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SECTION III 

PLANNED PAYLOAD OPERATIONS 


3.1 GENERAL 

' This section describes typical operations which must be performed to ready a 
Payload for launch on the Space Shuttle Vehicle (SSV). Payloads for each 
Shuttle are manifested by JSC into a complete Shuttle cargo. KSC then pre- 
pares an integrated ground operations flow for each Shuttle flight. A part 
of the integration by KSC is to determine whether the payload will be in- 
stalled in the Orbiter at the OPF or at the launch pad. Certain hazardous op- 
erations cannot be performed in the OPF; consequently, some payloads must be 
installed at the launch pad. The type of hazardous operations to be per- 
formed, is the most important criteria in deciding whether a payload will be 
installed in the OPF or at the launch pad. 

In order to obtain the shortest possible Shuttle Turnaround Flow, KSC will 
perform simulated Orbiter to Cargo Interface Verification of the entire cargo 
prior to installation into the Orbiter. Cargo Interface Verification will be 
conducted in one of two facilities, the 0 & C Building or in the Vertical Pro- 
cessing Facility (VPF). (The VPF is also called the SAEF #1.) Figure 3-1 
shows the standard flow of both horizontally and vertically Integrated pay- 
loads at KSC. 

Payloads which are Integrated horizontally in the 0 & C Building are normally 
installed horizontally in the OPF. Payloads which are Integrated vertically 
in the Vertical Processing Facility ire normally installed vertically at the 
Launch Pad. These two types of functional flows are described in detail in 
subsequent paragraphs. 


3.2 HORIZONTALLY INTEGRATED PAYLOADS 

Horizontally integrated payloads are received, assembled and checked in the 
0 & C Building prior to mating with the Orbiter at the Orbiter Processing 
Facility (OPF). Since most payloads which are Integrated horizontally consist 
of Spacelab payloads, the terminology used to describe horizontal integration 
activity is tailored to Spacelab Operations. A typical Timeline for horizon- 
tally integrated payloads is shown in Figure 3-2. Specific timelines for the 
ground operations portion of each Shuttle Flight are prepared and published by 
KSC/SP-OPN , see the latest issue of the K-STSM-09, Volume II, Operations Pro- 
cessing Analysis. 

3.2.1 Payload Receiving at the 0 & C Building . The STS User will be respon- 
sible for providing his own transportation to the launch site. Intersite 
Transportation Equipment (ITE) under the control of KSC may be used. The ITE 
is described in Section IV of this Handbook. KSC is capable of receiving pay- 
load elements shipped by air, overland or by sea. Horizontally integrated 
payload elements are received at the 0 & C Building. KSC will provide support 
(e.g. fork lift and operator) as agreed to in the Launch Site Support Plan 
(LSSP ) . 
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KSC STS/PAYLOAD 
OFF-LINE OPERATIONS MODEL 
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Figure 3-1. Standa^^ayload Processing Flows 
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Receiving functions include off-loading the Spacelab pallets and other payload 
elements from the carrier to the receiving area of the 0 & C Building, post- 
shipment cleaning and removal of covers, and transfer to a work area In the 
O&C Building. | . 


a. Receiving functions and all subsequent operations in the O&C Building 
will be managed by KSC utilizing a payload integration contractor. 


b. The O&C Building environment is maintained at Class 100 K cleanli- 
ness, 75+5 degrees F and 50% maximum relative humidity. 

Hi' - ' • , • • ' ' *-V :v •• •' ■ ■■ > ‘ ’ '• ■ >' " ; ,♦« ' 

3.2.2 Mechanical Assembly of Payload . > Payload processing will proceed ac- 
cord 1 ngHio""pTevTM and approved plans, procedures and schedules 

which incorporate inputs supplied by the STS User, it, These plans,, procedures 
and schedules are incorporated in a Work Control System which documents au- 
thorized work activity to be performed by the various disciplines (e.g., engi- 
neering, safety, R & QA, etc.). Daily planning and scheduling meetings will 
be held to update and modify plans, procedures, etc., as necessary, based on 
status of payload processing. STS Users will participate at these meetings 
(as required), to supply payload peculiar work-around solutions and authoriza- 
tions for waivers/deviationo to previously established work. It is important 
that any payload oriented work, problem resolutions, tests, ship- short hard- 
ware, etc., which are deferred from off-site integration be identified as 
early as possible for incorporation into work-around planning and scheduling 
to avoid impact to On-line STS processing. The mechanical assembly functions 
of Payloads in the 0 & C Building consist of the following: 

a. The Spacelab train of pallets and racks will be built-up in the 0 & C 
Building utilizing the pallet and/or rack stands. ^ All work which 
can be accomplished prior to transfer to the Spacelab integration 
works tand will be done during this period. Bridge cranes, handling 
fixtures, slings, etc., will be available for transfer of payloads 
while integrated on Spacelab elements. 

b. Following mechanical build- up of the payload train, the Spacelab 
elements will be transferred to the Spacelab integration workstand 
for integration with the Spacelab module/igloo. ■ jj 

c. Spacelab operational hardware will have been undergoing refurbish- 
ment and build-up in parallel with payload build-up. After build-up 
of the total Spacelab and payload configuration in the workstand, the 
module aft end cone will be installed, pallets will be positioned and 
utilities connected between pallets and module, and servicing 
performed, as necessary. 

d. The mechanical integration of the Spacelab elements includes: 

(1) Mounting the racks on the rack floors 

(2) Joining the pallets into trains • 

(3) Removing the transport instrumentation 
v ; (4) Installing the ship-short equipment 

(5) Joining the rack floors 

(6) Installing the interconnect lines 

(7) Attaching handling GSE 


I 
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(8) Transfering to the workstand 

(9) Installing the rack set on the workstand 

(10) Removing handling GSE 

(11) Installing the rack set In tne module 

(12) Installing the aft end cone on the workstand 

(13) Mating the cone to the module 

(14) Installing the pallet on the workstand 

(15) Removing handling GSE 

(16) Installing the PSS & MSS panels in GSE 

(17) Installing the experiment peculiar equipment in PSS & MSS 
Aft Flight Simulator 

3.2.3 Horizontal Cargo Integration. The Horizontal Cargo Integration is plan- 
ned to accomplish the following: 

t Verification of Space! ab- to- payload utilizing ATE programs/procedures 
and payload peculiar software as appropriate. 

• Mission sequence simulation of on-orbit operations utilizing OIA/ATE 
software. 


• Simulated Shuttle Interface Verification test of a cargo consisting 
spacelab pallets, and an automated (or free flying) spacecraft. 

• : 1 ■ . . .i . ■ • 


Spacelab systems testing is conducted in one of the horizontal integration 
workstands. If the complete Shuttle cargo for a flight consists of a Spacelab 
module and/or pallets, all testing will be accomplished in the Spacelab hori- 
zontal workstands. This includes the simulated Orbiter to cargo interface 
testing. If the Shuttle cargo consists of Spacelab pallets and an automated 
spacecraft, the Spacelab pallets are moved from the Spacelab horizontal inte- 
gration workstand to the horizontal CITE stand where It meets the rest of the 
Shuttle cargo. The test is then conducted in the horizontal CITE Stand. A 
functional diagram for CITE is contained in Section IV of this Handbook. 


The Verification of Spacelab systems include the following: 

a. Verifying the experiment peculiar GSE interface 

b. Pre-power on bus isolation test 

c. Verifying the cooling system with power up 

d. Verifying the Spacelab to the GSE interface 

e. Loading of the software and verifying the routines 

f. Functional verification of intefaces with power up 

g. Functional test and calibration of experiments 

h. Spacelab to simulated Orbiter interface test 
1. Compatibility Test , 

j. Man-machine interface test 

k. Spacelab Orbiter mission sequence test 

l. Stowing the non time critical items 

m. Removal of the PSS & MSS panels from GSE, for movement to the OPF for 
installation 
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Payload service as required 

Disconnecting the GSE and the Orbiter simulator 

Shakedown inspection . . » 

Weight and center of gravity test (if required) 
Verifying the Orbiter to payload interfaces 
End-to-end testing (if required) 



movp from 0 & C Building to OFF . The Spacelab along with any other 
navlnad(s) will be hoisted by bridge cranes and strongback, Installed into cne 
payload canister, and moved to the OPF by the canister transporter. Environ- 
mental conditioning, via air purge and system monitoring, are provided during 
transport to the OPF. The canister, transporter, environmental ; conditioning 
unit, transportation instrumentation set and strongback are descri e 
Section IV of this Handbook. I 

a. Transportation operations are conducted by a payload Integration 
contractor under the management of KSC. 

b. Transportation operations include: 

(1) Payload preparation for movement 

(2) Demating the Spacelab and the tunnel \ 

(3) Attaching the strongback 

(4) Installing the payload in the canister 

(5) Removing the strongback 

(6) Closing the canister 

(7) Transporting to the OPF * 

, , K : farm installation into Orbiter at OPF. Cargo removal frcm the 

canister^a nd installation into the Or b, le i wi ll be accomplished In the OPF. 

The ca^go to be installed will be hoisted, in a horizontal attitude, frcm its 
canister/transporter, positioned over the Orbiter, lowered and , secured in the 
payload bay. The strongback and facility crane will support this operation. 

.. r - : i • r . ■ ' ' r ■ ’ , 

After carao installation, the Shuttle/cargo interfaces will be connected and 
verified. 9 An Orbiter Integrated Test (OIT) will be conducted to complete the 
verification of interfaces between the cargo and the Orbiter . This will 
include validation of payload data via the Orbiter data system, where 
applicable. l . v . 

End-to-end tests to verify the communications and data system links for the 
Dayload Shuttle, TRDSS, MSS, POCC, and NASCOM, including verification of 
system operational software will be performed, only if previously sche duled . 

Upon completion of testing, the inspection access pi atfoms will be removed. 
Final closeout of the payload will include removal of any remaining envi ™ 
mental enclosure/covers and closing/latching of the payload bay doors. Jh6 n 
payload bay environment with the doors closed will be maintained by pr°v 9 
a facility* purge of Class 100, guaranteed Class 5000 air at 70 + 5/egrees F 
temperature and 30 to 50 nercent relative humidity after closure 0l 
payload bay doors. At this point, the Orbiter will be powered down for move 
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to the VAB. (No power or purge are provided from this point until completion 
of the Shuttle vehicle assembly in the VAB.) 

a. The OPF Operations will be conducted by a Shuttle integration con- 
tractor under KSC management. 

b. OPF operations include: 


( 1 ) 

( 2 ) 

(3) 

( 4 ) 

(5) 

( 6 ) 

(7) 

( 8 ) 
(9) 


Opening the canister 
Attaching the strongback ° 

Removing the Payload and installing it into the Orbiter 

Installing the tunnel in the Orbiter 

Mating the Spacelab to the Orbiter interfaces 

Interface verification test 

Integrated Orbiter/Spacel ab test 

Payload final servicing (as required) 

Payload bay closeout 






3.2.6 - Q -biter Operations from OPF to Launch Pad . ' Upon completion of the OPF 
activities, the Orbiter will be towed to the VAB for transition from the hori- 
zontal to the vertical position. Environmental conditioning will not be pro- 
vided during transit between OPF and VAB, or during Orbiter stacking opera- 
tions. It will be supplied after the Orbiter is mated with the External Tank 
(ET) and during transit to the launch pad.^The Orbiter's cargo is quiescent 
during VAB operations with no access planned. Premate activities will be 
accomplished to prepare the Orbiter for mate with the external tank and solid 
rocket boosters. Payload bay purge air downtime to accommodate the move from 
the OPF to the YAB, hoisting and mating operations, is a minimum of 14 hours 
(it may be as much as 40 hours during early flights). i When mating of the 
Shuttle elements on the mobile launch platform (MLP) are complete in the VAB, 
the facility will provide a purge of Class 100, guaranteed Class 5000 air st 
70+5 degrees F temperature and 30 to 50 percent maximum relative humidity 
to the payload bay. Shuttle power will be available after the MLP and ET in- 
terfaces have been connected and verified. 

Following the completion of mating and Shuttle system Interface verification 
checks with the mobile launch platform, the stack will be rolled out on the 
crawler transporter to the pad while maintaining the air purge to the payload 
bay. The Orbiter will be powered down during transit to the pad; conse- 
quently, power will not be available to a payload during this time unless it 
is provided by the payload. 


; V ^ •■fa? iJtV - 
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3.2.7 Launch Pad Servicing and Launch . After the MLP has been mated hard 
down on its mounts to the launch pad, and umbilicals connected, an interface 
verification test will be run to verify the integrity and serviceability of 
the pad/ Shuttle system interfaces. ' 

Access to payloads is not planned at the launch pad. However, the capability 
exists from the PCR, of opening the Orbiter payload doors and accessing the 
payload from the PGHM's extendable platforms. Payload Users requiring payload 
access at the pad must pay for additional Orbiter turnaround time. 


» 
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The additional Orbiter turnaround time includes 6 hours to open and close the 
Orbiter payload bay doors, time to install and remove any GSE, and payload 
service time. Launch pad operations will be controlled from the LCC, similar 
to operations in the OPF, The Orblter-Pad payload cabling interfaces are 
shown in Figure 3-3. 

a. After launch there are no planned routine or contingency in-fligm; 
activities involving STS User organizations at the launch site. 
Should a situation arise to warrant such support, arrangements would 
be handled through the LSSM. 

b. Launch pad servicing and launch operations include: 

(1) Mating the MLP to the launch pad * 

(2) Orbiter power on 

(3) Launch readiness verification 

(4) Cabin closeout . 

(5) Payload servicing {as required) 

(6) Vehicle closeout and secure GSE 

(7) Launch countdown 


3.3 VERTICALLY INTEGRATED PAYLOADS 

Vertically Integrated Payloads are normally received in Payload Processing 
Facilities (PPFs),see Section IV for PPF location map. These payloads H 
consist primarily of automated payloads involving upper stages; consequently, 
the terminology used to describe vertical payload integration is tailored to 
Automated Payloads and Upper Stages. These payloads normally involve hazar- 
dous operations which are conducted in Explosive Safe Areas (ESAs), which are 
located on CCAFS. Vertical integration into a complete Shuttle cargo is 
done in the VPF located on KSC. A typical flow for a vertically integrated 
payload was shown in Figure 3-1. A typical Timeline for Vertically Integrated 
Payloads is shown in Figure 3-4. 

Specific timeliness for each Shuttle flight are contained in the "KSC Ground 
Operations Plan - Operations Planning Analysis," K-STSM-09, Volume II, 
published by KSC/SP-OPN. 

; ••••'•' ' . • • ••• - 1 ■■ v ■ •• a*. •; . . 

3.3.1 Receiving, Buildup and Off-Line Test . The STS does not provide payload 
transportation to the launch site. ITE which is under KSC control, may be 
used on a reinbursement basis. ITE is described in Section IV of this Hand- 
book. KSC is capable of receiving payloads shipped by air, overland, or by 
sea. Vertically integrated payloads are normally received in one of the 
following payload processing facilities; Buildings "AE", “AO", "AM”, SAEF #2, 
or Hangar $. 

a. Receipt and physical inspection are the responsibility of the STS 
User. KSC will provide support (e.g. fork lift and operator, crane 
operator) if required and scheduled (via the launch rite support 
plan). 
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Figure 3-4. Typical Timeline for Vertically Integrated Payloads 






b. Following receiving operations, the Spacecraft will be “built-up" to 
its launch configuration. This "build-up" will include assembly of 
such things as solar panels, antennas, and other items which were 
shipped separately to the launch site. This build-up in the PPF will 
not include operations involving ordnance, cryogens, or hypergols. 

c. Following the build-up operations, the Spacecraft Testing (Off-Line) 
will be conducted as requested (and planned) by the STS user. This 
testing will be conducted with all payload peculiar GSE being sup- 
plied by the STS user. When testing is complete and the spacecraft 
is ready to move to the next checkout area, the ground: checkout 
equipment will normally remain in the PPF (which is usually "dedica- 
ted" to that particular spacecraft) until it is launched. Hardline, 
RF and OIS equipment is available to tie the spacecraft to its check- 
out equipment as the spacecraft progresses through such facilites 

as the explosive safe areas, vertical processing building, PCR and 
launch pad. 


The receiving, build-up, and off-line test of a Vertically Integrated Payload 
includes: 

• Off-loading from the carrier to the PPF 

• Receiving inspection 

• Post shipment cleaning 

• Installation of payloads Into work stands 

t Build-up of ship separate items 

• Hook-up of payload supplied GSE 

• Functional testing as planned by the STS User 

• n P V,,. .... ,;^:v - : . . :'P • 

3-3.2 Move from PPF to Explosive Safe Area . • After functional tests are com- 
pleted the Spacecraft will be moved to an explosive safe area where any hazar- 
dous operations will be conducted. ‘If the Spacecraft build-up and test in- 
volves no hazardous operations, the Spacecraft would go directly to the VPF. 
Movement will be the responsibility of the STS User. KSC will provide fork 
lift and crane operators as required and scheduled. Tranportation containers 
and special carriers must be provided by the STS User. Any special environ- 
mental conditioning required must also be provided by the *ST$ User. Transpor- 
tation operations includes: 


• Spacecraft preparation for move 

• Placement of Spacecraft on/in special containers or transporters 


• Movement to explosive safe area 


■i-UP 




3-3.3 Hazardous Operations & Testing . Upon arrival at an Explosive Safe Area 
(ESA), the Spacecraft will be removed from its transporter or container and 
installed in test or assembly stands provided by the STS User. The Delta Spin 
Test Facility or Explosive Safe Area 60, both located on CCA FS, are normally 
used for these hazardous operations. These facilities are described in 
Section IV of this Handbook. Activity in the explosive safe area includes in- 
stallation of solid propellant apogee motors, hydrazine loading, ordnance sep- 
aration devices, and any other items which are potentially explosive or 
hazardous. 
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Operations In an explosive safe area are normally conducted by the STS User 
with assistance by KSC only as planned In the Launch Site Support Plan. ?- If 
Spacecraft to Upper Stage mating Is scheduled to be performed at this point, 
the mating and all subsequent operations will be conducted by the Upper Stage 
contractor under KSC management. At present, Spacecraft to SSUS-D mating "is 
planned to be accomplished in the Delta Spin Test Facility. All other 
Spacecraft to Upper Stage matings are planned to be accomplished in the VPF. 
When testing is complete in the explosive safe area, the Spacecraft Is ready 
for movement to the VPF. 


Hazardous operations and testing include: 


• Removal of Spacecraft from transporter or containers : 

• Installation in test or assembly stands, as required 
t Or*..,ance installation 

t Hydrazine servicing 

• Cryogenic servicing 

• Solid motor installation, as required 

• Mate with SSUS-D, if required 

• Test & checkout 

'• • •• • ’.w .... 

3 *3.4 Movement from ESA to VPF . After completion of all hazardous opera- 
tions, the Spacecraft is ready for movement to the VPF. This movement is 
again the responsibility of the STS User, with the exception of a Spacecraft 
mated to a SSUS-D where the SSUS integration contractor will be responsible 
for transportation to the VPF. Transportation operations include: 


• Spacecraft preparation for move 

• Placement of Spacecraft in or on special containers or transporters 

• Movement to VPF 
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3 » 3 «5 Receipt & Processing of Upper Stages .'- Upper stages consist of IUS, 
SSUS-A and SSUS-D. Processing of these upper stages is similar to, and is 
integrated with, launch site processing of spacecraft. For this reason, and 
to provide continuity in describing Spacecraft processing, the upper stage 
flows are described briefly. Specific information on processing of each type 
of upper stage can be obtained from the appropriate Upper Stage Ground Proces- 
sing Handbook listed in Appendix D. 


SSUS-D . The SSUS-D, also called STS-PAM-D, is received at the Delta 
Spin Test Facility where it undergoes receiving, assembly and test. 
Spacecraft which are scheduled to fly on a SSUS-0 are mated with the 
SSUS-D in this facility. 

:v*u •; . ■■■■■ ( -. . - . . .. _ ( . . . 

b. SSUS-A. The SSUS-A, also called STS-PAM-A, is also received at the 
Delta Spin Test Facility. There it undergoes receiving, assembly and 
test. When these operations are complete, the SSUS-A is moved by the 
SSUS contractor to the VPF for mating with its Spacecraft. 

c * The IUS is received at the Solid Mour Assembly Building (SMAB) 

located on CCAFS where it undergoes receiving, assembly and test. 
Operations in the SMAB are under the management of the USAF. When 
operations in the SMAB are complete the IUS is moved by the USAF IUS 
integration contractor, under USAF management, to the VPF for mating 
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with its spacecraft. Installation Into the PCR, and all subsequent 
operations, would be conducted by the Shuttle Integration contractor 
under KSC management. 

3 - 3 * 6 VPF Operations . Operations in the VPF are conducteo by a Payload Inte- 
gration contractor under KSC management. Participation by the STS User is re- 
quireo for assistance in conducting tests, interpreting test results/data and 
in problem resolution. Processing of Spacecraft within the VPF varies, depend- 
ing upon the type of Upper Stage involved. A Spacecraft already mated with a 
SSUS-D is installed directly into one of two workstands after removal from 
the transporter/container. Spacecraft utilizing a SSUS-A Upper Stage will be 
mated with the SSUS-A in the VPF high bay prior to installation in one of the 
two workstands. Spacecraft utilizing an IUS Upper Stage will be installed 
directly into one of the two workstands where it will be mated with an IUS 
which was previously installed. Regardless of where the Upper Stages are 
mated to their Spacecraft, the entire Shuttle Cargo will eventually be assem- 
bled in a single VPF workstand. Testing of individual payloads (spacecraft 
mated with an upper stage) will be accomplished prior to any combined cargo 
testing or simulated Orbiter to Cargo testing. 

The last major test in the VPF is the CITE test (or Cargo Integration Test). 

A functional diagram for CITE is contained in section IY, Upon completion of 
the CITE test, the payload canister is moved vertically up to the workstand 
and positioned such that the vertical payload handling device in the work- 
stand can transfer the entire Shuttle Cargo into the canister for movement to 
the PCR. A more detailed description of the VPF capabilities is contained in 
Vertical Processing Facility Handbook" dated Oct. 17, 1977. 

a. Operations in the VPF are conducted under environmentally controlled 
conditions. The entire VPF is a class 100,000 clean room with temp- 
erature controlled at 75 + 3°F, and relative humidity controlled at 
45+5 percent. 


b. VPF operations include: 


(1) Removal of Spacecraft from the transportation canister 

(2) Mating of Spacecraft to Upper Stages 

(3) Electrical systems test 

(4) Mechanical systems test 

(5) CITE testing 

(6) Removal of PSS and MSS panels from GSE for movement to OPF for 
installation. 

(7) Installation of complete cargo into canister 




from VPF to PCR . * The entire Shuttle Cargo is inserted into 
the KSC supplied ^canister by the Vertical Payload Handling Device (VPHD). En- 
vironmental conditioning via air purge and system monitoring are provided 
during tran:port to the PCR. The canister transporter, environmental condi- 
tioning unit and transportation instrumentation set are described in Section 
IV of this Handbook. 


a. Transportation operations are conducted by a Payload Integration con- 
tractor under KSC management. 
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b. Transportation operations include: \ 

(1) Preparation of cargo for movement • 

(2) Installation of cargo into canister 

(3) Closing canister 

(4) Transportation to PCR 

3.3.8 PCR and Launch Pad Operations . Upon arrival at the PCR, the nayload(s) 
are considered On-Line Shuttle. Operations at the PCR are conducted by the 
Shuttle integration contractor under KSC management. Ground Support Equipment 
required to support PCR or launch pad payload operations, will have been 
installed and validated (as required) in the PCR prior to arrival of the 
canister. , 

. i ; 1 i 

a. .Installation of the Payload into the PCR will occur prior to the ; 

Space Shuttle Vehicle (SSV) transfer to launch pad, and begins with 
the positioning of the canister below the retracted Payload Changeout 
Room. Jhe canister will be hoisted to the proper elevation, locked 
into position and the environmental seals of the room inflated to 
seal against the sides of the canister. The space between the closed 
doors of the PCR and the canister will be purged with clean air to 
ensure the required cleanliness, prior to opening the doors of the 
PCR and the canister. 

b. After opening the doors of the PCR and the canister, the Payload 
Ground Handling Mechanism (PGHM) is rolled toward the canister and 
the attach/handling fittings of the payload are aligned, and attached 
to the PGHM. The PGHM is retracted Into the PCR and the canister 
doors and the PCR doors are closed. The environmental seal is de- 
flated and the canister is lowered onto the transporter and taken to 
the storage facility. The PCR will then be moved into position to 
enclose the Qrbiter Payload Bay and establish environmental seals. 

The Payload Bay doors are opened, and the PGHM extends the Payload 
into the Orbiter. 

c. The Payload is then secured to the Orbiter, and the PGHM is retracted 
and secured. During this operation the PCR environmental control is 
maintained and the payload bay is purged with Class 100, guaranteed 
Class 500 air at 70 + 5 degrees F and 30 to 50 percent relative humi- 
dity. 

d. During Payload Installation, the Shuttle/Payload Interfaces will be 
connected and verified as part of the Payload Interface Verification 
Test. Payload servicing will then be accomplished as part of total 
vehicle countdown preparation. 

Operations at the launch pad after arrival of the Orbiter, are controlled from 
the LCC. 3 Orbiter and pad payload cabling was shown in Figure 3-3. After 
launch there are no planned routine or contingency in flight activity expec- 
ted to Involve the STS User at the launch site. Should a situation arise to 
warrant STS User support, arrangements would be handled through the LSSM. 
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PCR and Launch Pad Operations include: 

t Installation of GSE into PCR 

• Hoisting canister into PCR 

• Removal of Payload from canister 
t Removal of canister from PCR 

• Inspection, test & servicing of Payload prior to arrival of Orbiler 
at launch pad 

• Insertion of Payload into Orbiter 

§ Connection of Payload to Orbiter Interfaces 

• Interface verification test 

• Final Payload servicing 

• Payload bay closeout 

• Retraction of PCR 
» Launch countdown 


3.4 POST FLIGHT OPERATIONS 

Orbiter Post flight operations are essentially the same for all Payloads, 
regardless of whether they were installed vertically or horizontally. 

a. Payload ground operations will begin after touchdown and rollout of 
the vehicle on the runway. Payload bay purge from mobile ground 
support equipment will be established within 15 minutes after landing 
and will continue until switchover to a facility system in the OPF. 
Cooling for returned Payloads with RTGs will be provided within the 
same time frame as the Payload bay purge. Purge air will be Class 
100, guaranteed Class 5000 (HEPA filtered) at 70 + 5 degrees F and 

30 to 50 percent relative humidity. 

b. If removal of time critical carry-off Paylcad items has been 
scheduled, contingency access can be provided via the cabin through 
the payload bay bulkhead hatch to the Payload while the Orbiter Is 
still on the runway. The STS User will be responsible for providing 
any access equipment needed to allow remqval of payload Items at 
this time. This access equipment must also be taken through the 
cabin and the hatch Into the payload bay. After crew exchange, and 
any carry-off payload items have beon removed, the Orbiter Is towed 
to the OPF for further processing. 

c. Post-landing operations at KSC after an abort (RTLS or AOA) are very 
similar to those just described, except that operations occur at an 
accelerated pace. After the Orbiter lands, it is immediately 
deactivated and secured. All pyrotechnics are safed, both onboard 
and external to the ground vehicle, cooling units are connected and 
crew egress is performed. 

3.4.1 Removal of Cargo from Orbiter . Upon arrival at the OPF, a series of 
safing tasks is performed to render the Orbiter and any hazardous payload 
safe. All cargo operations in OPF will be with the Orbiter in the horizon- 
tal position. 
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a. After saflng and deservicing, ; the payload bay door opening GSE will 
be Installed and the payload bay doors opened. If not scheduled 
earlier (see para 3.4) time- critical payload access for removals and 
sensitive payload equipment servicing is planned after the payload 
bay doors have been opened in the OPF. * Payload bay access stands 
and payload protective covers will be installed, lifting slings/ 
strongbacks will be attached to the trunnions and electrical, fluid 
and mechanical interfaces will be disconnected. Access platforms 
will be removed and the cargo hoisted from the payload bay, and 
placed in the canister/ transporter. Independent off-line Shuttle op- 
erations on the cargo will then be performed in other facilities. 

b. The Orbiter will complete post flight (planned and unscheduled) main- 

tenance. and systems revalidation. Mission-peculiar payload accom- 
modations equipment will be removed, and different equipment re- 
quired for the next mission will be installed. Typical mission 
accomnodatlons equipment includes power and avionics cables, fluid 
linos, PRSD tanks, RMS, etc. • 

c. Finally, operations required to prepare the Orbiter for a new cargo 

will be performed including the cleaning of the payload bay, and 
liner installation if required. , 

Post Mission Cargo Operations In the OPF include; 

• Payload bay purge 

9 Payload saflng operations , 

t Opening the payload bay doors , 

9 Installing any access GSE required 

• Removing time critical experiments, as scheduled 

9 Removing the Cargo from the Orbiter and placing it in the canister, 
or other transporter 

c Move to 0 & C Building, payload processing facility, or turn over 
to STS User. 

3.4.2 Disassembly of Cargo . Returned Spacecraft are returned to their owner 
for disassembly. The Spacelab, with Payloads intact, will be removed and 
transported in the payload canister to the 0 $ C Building where pallets and 
racks will be removed in the Spacelab workstand, and placed in respective 
pallet and rack stands. Payloads will be removed from the pallets and racks, 
for return to STS User. Racks and pallets will De reconfigured to the re- 
quirements of the subsequent user, and shipped to the off- site integration 
location. 

' , . V -tv 

3.4.3 Secondary /Contingency Landing Site Operations . A secondary and several 
contingency landing sites haye been identified for use during the Shuttle 
development phase. The prime landing site for the first 4 development flights 
w’ll be Edwards Air Force Base (EAFB), California. The secondary landing 
site for these 4 flights will be KSC. For the remainder of the development 
flights and during the operational phase, KSC will be the prime landing site, 
and EAFB will be the secondary landing site. 
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Payload operations at a secondary or contigency landing site is planned to be 
limited to preparing the cargo for return to the launch site in the Orbiter. 
KSC's baseline is to safe the Orbiter and cargo, mount the Orbiter on the 
shuttle Carrier Aircraft (SCA), and return both the Orbiter and Cargo to the 
launch site. Payloads would then be removed in the OPF as described earlier. 
Some Payloads cannot be returned in the Orbiter; either because the Payload 
weighs too much, or the Orbiter has landed at a contingency site beyond the 
carrier aircraft’s capability to return to the launch site.! Regardless of 
where the Orbiter lands, TBD will be responsible for returning the Payload to 
the Payload Owner. Secondary and contingency landing site kits are being de- 
signed to prepare the Orbiter for ferry operations. If the Cargo, or any por- 
tion thereof, must be removed prior to ferry operations, special slings, work- 
stands, and shipping containers will be required. J Prior to each launch.KSC 
will determine what Payload ground handling/deservicing hardware is available 
to remove, safe and ship a Payload from a Contingency Landing Site (CLS). The 
STS User ground handling and deservicing hardware should be air transportable, 
and should be designed for use with a single crane hook. This will ensure 
that the Payload can be removed and returned safely from a contingency land- 
ing site, if required. 



3.5 PAYLOAD PROCESSING VARIATIONS 

Figure 3-1 showed the standard flow for both horizontally and vertically inte- 
grated payloads. There are many variations from the standard flow which can 
be accommodated at KSC. STS Users should discuss proposed variations with 
the assigned LSSM. Agreements between the STS User and KSC, on the payload 
processing flow for any given payload, will be documented in the LSSP. Some 
specific variations from the standard flows which are being planned are dis- 
cussed below. 


3 . 5.1 Processing of Get Away Special (GAS) Payloads . KSC processing of GAS 
Payloads is a specific variation from the standard payload processing flow 
shown in Figure 3-1. Since these Payloads have limited interfaces with the 
Orbiter and since they are not installed in the Orbiter on trunions, they can- 
not be processed as Standard Payloads. At present the location for receiving 
and build-up of GAS Payloads is TBD. The GAS Payloads will, however, be in- 
stalled In the Orbiter at the OPF. Each GAS Payload will be reviewed to de- 
termine the necessity of processing through the horizontal CITE facility in 
the 0 & C Building. Most GAS Payloads will not require a CITE test; there- 
fore, they will be built-up, attached to a special bridge beam, and installed 
in the Orbiter much like any other bridge beam. Flight assignments for GAS 
Payloads will be determined by JSC. A generic Launch Site Support Plan will 
be prepared by KSC and approved by both KSC and GSFC (who is responsible for 
all GAS payloads). Addendums to the generic LSSP will be prepared as neces- 
sary for each GAS Payload. Additional detail on GAS Payload processing will 
be added, as it becomes available. 


3.5.2 Processing of Life Sciences Payloads. KSC processing of life sciences 
payloads is a specific variation" from the standard payload processing flow de- 
scribed iri Figure 3-1. The flight hardware associated with life sciences pay- 
loads would normally follow the flow outlined for horizontally Integrated pay- 
loads, see paragraph 3.2. However, live specimens for these payloads will 
be received at Hangar V located on CCAFS. Technical activities in Hangar 
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' L * are managed by NASA's Ames Research Center and certain specimen associated 
STS User requirements must be coordinated with them. KSC will have operations 
.and maintenance responsibility for Hangar 1 L 1 , and support requirements in 
these aeas will be coordinated with KSC. Facility descriptions which would 
normally be contained in Setion IV are TBD. 

V • r . v i -v 1 ? : *■’ 1 " • 'i* 
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Life sciences specimens, or live specimens already in their flight containers, 
are installed at the launch pad by opening the payload bay doors and instal- 
ling the specimens from a special access platform mounted on the PGHM, or 
through the crew Ingress hatch for launch with the live specimens in their 
container(s) mounted in the Orbiter middeck area of the crew cabin. 

Specific flows and timelines for each life scunce payload will be developed 
by KSC, and will be contained in the LSSP and the KSC Ground Operations Plan - 
Operations Processing Analysis (K-STSM-09, Volume II). A proposed flow for a 
typical life sciences payload is shown in Figure 3-5. 

3.5.3 Processing of USAF Payloa ds. Processing of USAF Payloads for launch 
at KSC T s a spec i a 1 v ariation 'from the standard flow for vertically 
Integrated payloads (see paragraph 3.3). This flow is TBD. 
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SECTION IV 

STS PAYLOAD FACILITIES & SUPPORT EQUIPMENT 


4.1 GENERAL 

This section describes the payload assembly and test areas, the launch 
complex, and other specialized facilities occupied by the Payload Projects 
during pre-launch preparations. The information is presented to familiarize 
the payload user(s) with the areas in which payload operations will be con- 
ducted, and to provide assistance in facility planning and establishment of 
requirements. 

Launch Site facility utilization assignments for STS Payloads will be made by 
the Launch Site Support Manager (LSSM), in conjunction with his support team, 
and the STS User. 

This section describes the Cape Canaveral Air Force Station (CCAFS) and KSC 
facilities planned for payload utilization. The detailed capabilities and 
standardized interfaces are contained in the following KSC Documents. 


Facility 

Building Number 

Document 

(CCAFS) 




■■■■* 


Building * AE ’ 

60680 

K-STSM-14.1.1 

Building 1 AO 1 

60530 

K-STSM-14.1.2 

Building ‘AM* 

60550 

K-STSM-14.1.3 

Hangar 'S' 

1726 

K-STSM-14.1.4 

Delta Spin Test Building 

67900 

K-STSM-14.1.5 

Delta Spin Test Control Bldg 

67901 

K-STSM-14.1.5 

^Spacecraft Assembly Building 

54445 

K-STSM-14.1.6 

^Propellant Laboratory 

54446 

K-STSH-14.1.6 

^Instrumentation Laboratory 

59922 

K-STSM-14.1.6 

*GSE Storage Building 
Note: ^Collectively referred 

59925 

to as ESA-60 

• K-STSM-14.1.6 

(KSC) 




Ordnance Test Laboratory 

M7-1417 

TR-1351 

RTG/Ordnance Storage Bldg 

M7-14V2 

TR-1351 

Cryogenic Test Building 

M7-1412 

TR-1351 

SAEF #2 

M7-1210 

TR-1351 

SAEF #1 

M7-1469 

TR-1351 

O&C Building 

M7-355 

TR-1351 

Orbiter Processing Facility 

K6-894 

(TBD) 

Payload Changeout Room 

Pad 39A 

(TBD) 


4.2 FACILITY UTILIZATION 

a. Facility Utilization Basel ine. The baseline for payload facility 
utilization at KSC and Cape Canaveral Air Force Station (CCAFS) Is 
listed in Table 4-1. 
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Table 4-1 Facilities vs. Payloads 
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KSC & CCAFS Areas. .For orientation purposes, the KSC and CCAFS areas 
For payload operations are shown In Figures 4-1, 4-2, and 4-3. 

4.3 PAYLOAD FUNCTION VS FACILITY 

Table 4-2 lists the standard functions for each facility and its acconmodation. 
The matrix is based largely on past experience with other space programs. 

4.4 FACILITY CAPABILITIES 

. . . ...... ; . , - i-. 
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The summary information presented in Table 4-3 is intended to present an 
overview of launch site facilities capabilities. This will assist facility re- 
quirements identification, and v/111 prove helpful during discussions with the 
LSSM. The LSSM will ensure that the launch site responsibility of assigning 
appropriate facilities Is accomplished to meet the payload developer/owner 
needs. 

4.5 LAUNCH SITE MULTIUSE MISSION PAYLOAD SUPPORT EQUIPMENT (MMPSE) 

■ ■ V. :f.i »*>'•• • >f ’’ V ' ; • ■■■-■ ' - ' V : ■. t ■ 1-. ■ ; . 

MMPSE is equipment which is required, or available, to accommodate certain 
standard payload or experiment requirements. This equipment Is Intended to 
support payload requirements for transportation, environmental control, inter- 
face verification testing, end-to-end functional testing, and installation of 
the payload Into the Orbiter. 

a. The design of some WPSE is still Incomplete at this time. It cannot 
be assumed that a particular piece of MMPSE can be used to support a 
specific payload requirement, without first checking with the LSSM. 
The design concepts presented are the best available; but, until 
proper design reviews are conducted and contracts awarded, the 
configuration is subject to change. 

b. Requirements for use of WPSE should be submitted to the LSSM. 

c. MMPSE is divided into the following categories, and described in 
paragraph 4.5.1 thru 4.5.3. 

4.5.1 Category A MMSE. The primary function of Category A MMSE is transpor- 
tation and handling of complete Shuttle Cargos, during Level II integration and 
on-line Shuttle processing. The design of some payloads may dictate the use of 
Category A WSE; other payloads may have a choice In how the payloads are 
transported and handled, during on-line Shuttle processing. 

A listing of Category A M4SE is presented in Table 4-4, and the equipment is 
described in paragraphs 4.5.1. 1 thru 4. 5. 1.6. * 
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Figure 4-2. Payload Facilities in KSC Industrial Area 














TaWa 4-2. Payload Function V*>. Facility 


FUNCTION 


FACILITY V 


OPERATIONS & 
CHECKOUT IQAC} 
BLDO. #M7-336 


SPACECRAFT ASSY. & ENCAP- 
SULATION FACILITY <SAEF #1) 
BLOG. #M7-14M 


SPACECRAFT ASSY. & ENCAP- 
SULATION FACILITY (SAEF #2) 
BLDO. #M7-7210 


STG/OR DANCE STORAGE 

FACILITY 

BLOG. #M7-1472 


BUILDING 'AO* 
BLOG, #60530 


BUILDING 'AE* 
BLDG. = 60600 


BUILOING ’AM' 
BLDG. #BU560 


HANGAR S' 
BLDG. #1726 


DELTA SPIN TEST BUILDING 
BLDG. -67900 


DELTA SPIN TEST CONTROL 

BUILDING 

BLDG. #67901 


CRYOGENIC TEST Bl.US. 
BLDG. #M7-1412 


SPACECRAFT ASSEMBLY 

BUILDING 

BLDG. #54445 


PROPELLANTS LAB 
BLD3. #64446 


INSTRUMENTATION LAB 
BLDG. #59922 


GROUND SUPPORT EQUIPMENT 
STORAGE BUILDINO 
BLDG. #59t7i 


VEHICLE ASSEMBLY BUILDING 


ORBITER PROCESSING FACILITY 
BLDG. #K6-8®4 


PAYLOAD CHANGCOUT ROOM 


LAUNCH PAD 


LANDING 


S ► 

!i >s s 

£ §5 I 
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Table 4-3. Launch Sits Facilities Capabilities (Sheet 1 of 3) 
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Table 4-3. Launch Site Facilities Capabilities (Sheet 2 of 3) 
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Table 4-3. Launch Situ Facilities Capabilities (Sheet 3 of 3) 









































































































































TabJt 4-4. Catagory A MMSE Capabiliti** 
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SERVICING 
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MANUAL 

AUTO 

PAYLOAD HANDLING 
FIXTURE 
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PAYLOAD CANISTER 
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X 
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PAYLOAD CANISTER HORIZON. 
ACCESS EQUIPMENT 
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X ' 



PAYLOAD CANISTER, 
TRANSPORTER 
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SET, TRANSPORTATION 
INSTRUMENTATION 
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Si 
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UNIT, ENVIRONMENTAL 
CONDITIONING 
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a s i i Pavlnad Handling Fixture (Strongback). 
The fixture will be a rigid frame device con- 
sisting of beams, cables, attach hook devices, 
and rings adjustable to acconmodate varying 
lengths and shifting c.g.'s of payloads up to 
15 • diameter, 60’ length, and 65,000 pounds 
weight. It will Interface with the payload on 
a non-interference basis, such that engagement 
and load transference to attachment/’ retention 
points can occur while the handling fixture is 
still attached. It will support an IUS/SSUS 
with payload by attachment to the carrier 
only, and automated payload by attachment to 
the spacecraft or to a spacecraft-orbi ter 
adapter. It will not induce any bending or 
twisting loads on any payload element. 



a. 5. 1.2 Payload Canister, 

This canister will De sized equal to the Orbit- 
er payload bay. v Pickup points/ retention fit- 
tings will be similar in type, quantity and lo- 
cation to the Orbiter. -Access doors will be 
along the top of the container and operate 
identical to the Orbiter doors, relative to 
allowable envelopes and clearances. Viewports 
will be provided and provisions for personnel 
access to the interior from ground level. In- 
cluded are service panels, tie downs, and lift 
points to allow rotation of the loaded/un- 
loaded container. Its closure device and ex- 
ternal sizing will be compatible with the PCR. 
One end is hinged to allow vertical P/l in- 
stallation. 



I . w-*v- : 'M'W XT?- 1 

4 , 5 , 1,3 Pavload Horizontal Canister Access Equipment. 
This equipment consists of a bridge type struc- 
ture to span the payload (or payload element) 
canister and walkway platforms along each side 
of the canister. : -The bridge will include the 
capability of being lowered or raised and, at. 
its maximum elevation, will have sufficient 
height to clear all ? payloads. The walkway 
runs the entire length of each side of the can- 
ister and is mounted to the edge of the canis- 
ter and supported by the open door. The walk- 
way is sectioned for localized use and portabi- 
lity. Access to the walkway and to the exteri- 
or surface will be provided by general purpose 
access equipment. 
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4.5. 1.4 Payload Cani ster Horizontal Transporter 
The transporter"^ 11 support the loaded or un- 
loaded payload canister in the horizontal atti- 
tude. The unit will have a flat bed (approxi- 
mately 18 feet wide by 65 feet long) with tie 
down provision;# included. It will have steer- 
able front ano rear wheels, have self-con- 
tained breaking and stablization jacking provi- 
sions, and a suspension system to minimize 
over the road shock and vibrations. 




4 . 5 , 1 . 5 ! i Transport Instrumentation Set. 

The transport instrumentation set will monitor 
and record acceleration, temperature and humid- 
ity as experienced by the payload while Instal- 
led in a container during transit. The set 
will be self contained, consisting of a power 
supply, transducers, signal conditioning equip- 
ment and interface cabling. 



’ a . . : * tf Ai ft' • ‘ f V ' ' * " ' * liwifci ** J ***' " ^ ‘ 

4. 5. 1.6 Environmental C onditioning Unit. 

This unit will be towable from either end and 
contain the electrical generating system to 
power its air conditioning system. The air 
conditioning system will provide an air purge 
to the payload container at a flow rate of 0-94 
. lu/min., temperature will be maintained between 
1 70 + 5°F, cleanliness nominally class 100, 
guaranteed class 5000 (HEPA filtered) air with 
15 PPM or less hydrocarbons, and humidity 
between 30% and 50%. 




i 1 
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4.5.2 Cargo Integration Test Equipment (CITE).' CITE consists of equipment 

which Is “capable of verifying cornpatabl Hty between payloads and cargo to Orbv* 
ter mechanical and functional Interfaces. This verification Is dons off-line 
from the Shuttle processing activity but Is still considered on-line STS opera- 
tions. Figure 4-4 shows the mechanical CITE equipment In the OSC Building for 
horizontally installed payloads. < Figure 4-5 shows the mechanical CITE equip- 
ment in SAEF #1 for vertically installed payloads. Figure 4-6 is a block dia- 
gram of the functional CITE capability for both locations. j 

4.5.3 < Intersite Transportatio n Equipment (ITE). ITE (see F1gures ( 4-7 and 4-8) 
Is designed to transport a payload between a payload development center and 
the launch site. ITE can be transported over the road, with special permits 
and escorts, or by air. 


a. 


b. 


c. 


ITE supports the payload by the flight trunlons; however, the keel 
fittings may have to be removed if the payload approaches the maximum 
payload bay diameter of 15 feet. 


i /r . 


d. 


e. 


Tie-downs, which interface with universal tie-down rings and commer- 
cial carrier tie-downs, are provided. A sling set is provided to be 
used with cranes or hydraulic hoists to handle the loaded containers 
and the self-contained environmental and power units. These same 
slings are used to rotate a payload on a pallet for horizontal trans- 
portation. 

A Transport Environment Monitoring System (TEMS) will sense shock, 
vibration, temperature, humidity and power levels during transit. An 
alarm will warn the driver if any critical parameters are ouc of tol- 
erance. 

. y . ' .it-** • . . ... 

The insulated hard cover has doors on two sides for access without 
removal of the insulated cover. Lights and reflectors on the outside 
meet Interstate Commerce Commission regulations for highway movement. 

The container has its own environmental control system. ■ Power is 
provided by its own auxiliary power unit (APU) or from facility power 
sources. A positive pressure filtered air purge is maintained during 
transit. A battery Is included that could supply power to operate 
the TEMS for four hours if the APU becomes inoperative. 




4.6 PAYLOAD SERVICE EQUIPMENT (PSE) 


• .-w.. - • • ••• • .i.s< - 

PSE consists of surplus GSE from past programs which has been held by KSC for 
possible use by payloads. This equipment consists of such items as cryogenic 
charging carts, portable vacuun pumps, hydrazine servicing carts, and battery 
chargers. Some of this equipment is ready for use, some must be refurbished 
prior to use. KSC document (TBD) is a catalog containing a list and descrip- 
tion of the PSE. The condition and availability of any PSE must be determined 
prior to assuming that a piece of PSE can be used during payload processing 
activity. , 
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CITE AVIONICS FUNCTIONAL DIAGRAM FOR PAYLOADS 
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4.7 PAYLOAD UNIQUE OWNER SUPPLIED EQUIPMENT 

• * a!?'’' \ ■ . ■ .. . . 

This Is ground support equipment supplied by the payload owner to the launch 
site for use during processing operations. This equipment must be Identified, 
controlled, and funded by the STS User. 1 A listing of this equipment must be 
provided to the LSSM. In addition an abbreviated description sheet will be 
required for each item specifying the required launch site interfaces, i.e., 
area, power, cooling, etc., which Is required for use. It will be the STS 
User's responsibility to deliver this equipment to the launch site In time to 
allow sufficient Installation and checkout prior to use with the payload. All 
shipments of GSE must be coordinated with the LSSM. 

4.8 LAUNCH PROCESSING SYSTEM 

The KSC Launch Processing System (LPS) Is designed to meet Space Shuttle Re- 
quirements. It is used for systems testing, launch operations controls, and 
status monitoring of the Shuttle Vehicle and associated ground support equip- 
ment. The architecture of the system Is shown in Figure 4-9. There are essen- 
tially two systems, the Checkout, Control and Monitor Subsystem (CCMS) and the 
Control Data Subsystem (CDS). 

4.8.1 CCMS. The CCMS provides real time control and monitor of the Shuttle 
Vehicle" and Its support equipment. The Shuttle Vehicle Interfaces Include the 
Pulse Code Modulation (PCM) and the Launch Data Bus (LDB). Commands are 
Initiated from the ground on the LDB and system responses via PCM or the LDB 
are evaluated and recorded. Thirty seven mini-computers and associated periph- 
erals are assigned to this task. Of the entire complement of equipment, one 
computer, a printer, and a man/machine Interface console are dedicated to pay- 
load work. Also, other equipment can be shared for payload operations. The 
dedicated LPS payload equipment is essentially used to monitor payload opera- 
tions. The dedicated LPS payload equipment is essentially used to monitor pay- 
load health and status; however, additional capability can be provided, subject 
to an optional charge. Payload commands can be sent, and data can be evaluated 
and stored. ^ If the STS User will utilize standard data formats that are rou- 
tinely processed by the LPS, he may develop his own LPS program rather simply 
through use of a High Order Language (HOL) developed by KSC. If special data 
formats are required, systems software must be developed. This would necessit- 
ate a development charge. It Is anticipated that a library of software payload 
programs will eventually be assembled, which will meet the needs of many STS 
Users. 

4.8.2 CDS. The CDS provides many capabilities normally associated with large 
computers. KSC's computers are Honeywell Information Systems (HIS) 6680's. 

Its ability to store pre-processed data from the CCMS, is the one feature of 
most Interest to STS Users. This data can be retrieved, for near real time 
review, from the dedicated payload console or from an engineering terminal. 
Standard data processing services are available at KSC, as well as a compiler 
for the previously mentioned HOL. 

4»8.3 Use >f LPS by STS Users. The LPS can provide a repertoire of services 
that can benefit STS Users. -If the STS User feels that this equipment can meet 
his needs, he should investigate the standard services, conventional inter- 
faces, HOL development, and other software that may require modification or 
development. Requests for information on the LPS should be directed to the 
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SECTION V 
SUPPORT SERVICES 
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Launch site support requirements received by the Launch Site Support Manager 
: ( LSSM) from the STS Users will be introduced into the KSC Support Requirements 
System (SRS) by way of the Universal Documentation System (UDS). The SRS (see 
K-STSM-09.5) provides a standardized KSC Management System for the planning 
and processing of STS Support Requirements (needed for Site Actviation, 

Shuttle Turnaround, Flight Operations, and Shuttle launched Payload 
Processing). : The SRS is compatible with the Universal Documentation System 
(UDS) and inputs received in UDS format would alleviate the resultant work 
effort necessary to translate the STS User requirements into the standardized 
format. The UDS is described in NMI 8610.10, "Space Transportation System 
Support Requirements Management and Documentation." After processing the 
requirements through the KSC SRS, a commitment (or exception) can be finalized 
via the Launch Site Support Plan for the requested support to the STS User. 

5.1 GENERAL 

This section describes the various KSC Support Services available to the STS 
User while in residence at the Launch Site. Some of the support services might 
be In the down mode or inactive, but the capability of reactivation still 
exists. Negotiated cost and schedules for reactivation must be considered in 
this case. Regardless of availability, the STS User is required to submit his 
requirements for services to the LSSM, who will provide a Launch Site Support 
Plan ( LSSP) in response. 

a. Capabilities Matrix. Table 5-1 is a summary matrix of available sup- 
port (subject to limitations noted above) by facility, which may be 
used by STS Users for payload processing at KSC. 

b. Administrative Support Services. Paragraph 5^2 describes the non- 

technical (administrative) support services that are available to fit 
the needs of STS Users at KSC. Adnini strati ve support services in- 
clude housekeeping, communications-administrative, logistics, 
security, safety, transportation, medical, training, photographic, 
food service, reproduction, mail service, and fire prevention and 
protection. , 

c. Technical Support Services. * Paragraph 5.3 describes the technical 
support services that are available at KSC for STS Users. $ Although 
complete technical services exist, they are not manned to supplement 
work which should have been performed in the contractor's home plant. 
It is the responsibility to the STS User to assemble, service, and 
checkout his payload(s) tc the maximun extent possible prior to de- 
livery to KSC. Technical support services for payload processing in- 
clude clean rooms, cranes, comnunicatlons-operational , instrumenta- 
tion, propel! ants/liquids/gases, ordnance, chemical sampling and 
analysis non-destructive evaluation, technical shops, laboratories, 
photography, and LRU maintenance. 


5-1 


Table 5-1. Matrix of Available Services 
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5.2 ADMINISTRATIVE SUPPORT SERVICES 

The administrative support services (non- technical ) available to the STS User 
are described in paragraph 5,2.1 through 5.2.13. 


5.2.1 Housekeeping. The following housekeeping services are available: 


a. Office 


b. Furnishings 


c. Janitorial 


Allocate existing space to accomodate work force, 
modifying facilities as required. 

Provides furnishings (desks, chairs, bookcases, 
etc.) and will coordinate special furnishings as 
required by site occupants. 

Provides custodial services (maintenance of 
floors, walls, restrooms, etc.) In support of nor- 
mal operations. Also provides special service to 
payload servicing/checkout areas (clean rooms, 
cryogenics lab, etc.) as requested. 


5.2.2 Communications-Admini strati ve. The following administrative communica- 
tions services are available: 


a. Telephone: 


(1) General 


(2) Admin 

Intercomm 


The normal telephone system used in routine 
day-to-day communications, including commerica) 
long distance communications and the Federal Tele- 
communications System (FTS). 

These Intercommunications systems are provided to 
supplement the administrative telephone system in 
the conduct of day-to-day activities. 


b Public Address 
(PA) and paging 


Used primarily for area warnings or administrative 
announcements. 


c. Portable PA & 
Paging Systems 


Provided for use on an emergency basis, in areas 
where permanent facilities do not exist. 


d. Telex/TWX 


e. r Data Fax/ 
Facsimile 


Provides means of transmitting a written message 
to locations with Telex/TWX equipment, and a means 
of sending tel egrams/cablograms to locations not 
serviced by Telex/TWX. 

Provides a network for sending and receiving dia- 
grams, graphs, engineering designs and sketches, 
engineering and performance data, and other jra- 
phlc material not adaptable to the teletyp. 
format. 
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f. Teletype: 

(1) Unclassified 

(2) Classified 


Provides a network for transinitting/receiving 
Teletype messages. 


• i't 


Provides a network for encryption and transmis- 
sion, reception and decryption, and storage of 
classified information. 


5.2.3 Logistics. The following logistics support services are available: 


a. Supply: 

(1) Provision- 
ing for 
Equipment 
and Material 


(2) Issue of 

Stocked Items 


Provisions to provide Initial support to user 
O&M, based on sound engineering and maintenance 
judgement and the establishment of stock levels 
for standard items based on customers' require- 
ments. 

Equipment and materials are delivered to the 
customer from stock (standard items identified 
as recurring requirements.) 


(3) Special Order Non- stocked items are obtained and distributed 

of Non-Stocked as needs occur. If experience indicates that 
Items certain non-stocked items are repeatedly or- 

dered, stock levels will be established accord- 
ingly. 

(4) Cataloging of Stock items are cataloged in microfilm form 
Stocked Items which lists items by National Stock number 

(NSN) and noun nomenclature sequence. Catalog 
data microfilm are periodically updated. Dis- 
tribution of such data, including revisions, 
is determined from requirements submitted to 
the Supply Branch. 

Predetermined items are located in strategic 
locations for Immediate issue to customers. 
(Capabilities exist to transmit, to these loca- 
tions requirements for stock items stored in 
Central Supply). 


(5) Maintenance of 
Central Supply 
Issue 



Redistribution 
and Marketing 
of Excess 
Material 


The Materials Management Section fills orders 
with usable materials that has been declared 
excess. Serviceable items are made available 
to users by the circulation of an excess list. 
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b. Loan Tool Cribs 

5.2.4 Security. The following 

a. Classification 

b. Classified Document 
Control 

c. Repositories (Safes) 
for Classified 
Documents 

d. Access 

e. Badging: 

(1) Visitors 

(2) NASA Employees 

f. Technical Security 


Loan tool cribs are located in strategic loca- 
tions for user convenience. Each crib stock 
tools/equipment relative to work being per- 
formed in that locale. 

security support services are available: 

Develops classification plans to protect sensi- 
tive information from compromise. 

" Si: .'-ii;' -f; ■ f ■ •' 

Develops plans to manage, regrade, and destroy 
classified documents (including arragements for 
the mailing and shipment of classified 
material). 

■■ ■■'’■■■■ '" vi - 

Approves initial request for issuance of all 
Safes; for NASA offices, arranges for changes 
in combinations including the mandatory final 
factory combination setting prior-to-turn-in of 
safe no longer required. Furnishes technical 
assistance to other NASA offices as required. 

Individuals requiring unescorted access to KSC/ 
CCAFS security areas are required to furnish 
evidence of a security clearance or a govern- 
ment investigation, 


Provides visitors (any person other than a NASA 
employee duty stationed at KSC) with the proper 
pass or badge for admittance to the Kennedy 
Space Center. The need for area access will be 
verified and controlled by the issuance of a 
picture or machine pass which will designate 
bearer's security clearance level, if applic- 
able. 

Provides NASA-KSC employees with the proper 
NASA ID which will designate bearer's security 
clearance or investigation. Will also provide 
NASA IDs as required. 

Provides alarm systems, access control systems 
and other electronic countermeasures to protect 
security areas from unauthorized entry or elec- 
tronic infiltration. 
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g. Security Education 


h. Security 
Violations: 

(1) NASA Employees 


r-v. 

(2) Contractor 
Employees 


1 . Guard Service, 
Security Posts 
and Patrol s 
Support 


j. Investigations 


k. Property Removal 
from KSC/CCAFS 


1. Security Surveys/ 
Briefings 


m. Locks and Keys • 


i 


•r x ' '■ has. '' * , ■ • • 

Conducts a continual program of personnel edu- 
cation in security matters. This program will 
Inform personnel of security regulations and 
procedures. . 

i 

i 
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Thoroughly Investigates all irregularities, 
violations and infractions by NASA personnel. 
Investigation results will be the basis for re- 
conwendation of disciplinary action, or revi- 
sions to regulations and procedures. 

Notifies contractor concerned of incidents 
coming to the attention of the Security Office 
and requests results of the Security Office and 
requests results of the contractor's investiga- 
tion or corrective action taken. . 

Provides guard service for visitor control, 
area access control, security surveillance, es- 
cort service, test operations, security posts 
and controls, and traffic control. 'Escort ser- 
vice Is only provided for movement of special 
items. All security service requests will be 
reviewed and the Security Office will deter- 
mine the service furnished. 

Performs general security investigations; i.e., 
thefts, drugs, breaking and entering, property 
damage, etc. 

Provides authorization to remove property from 
KSC or CCAFS (Employee prepares KSC Form 1-27, 
Property Cargo Clearance). 

i . . , ♦ 
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Conducts surveys to ensure that all classified 
material at KSC is properly safeguarded under 
applicable NASA and Department of Defense regu- 
lations. Provides security briefing for newly 
designated classified material control clerks 
and continuing assistance thereafter. 

Installs, repairs, and replaces security locks 
and/or keys at KSC; supplies security desk and 
cabinet locks and keys. 






J 


5,2.5 Safety, The following safety support services are available: 

i « . ■ , 1 /. s.- . 


a. Safety Office 


(1) Operators 
Safety 


{2) Procedure 
Review & 
Approval 


Develop and maintain Safety Plans and controls 
for all operations at KSC. These plans cover 
KSC components from arrival to final disposi- 
tion. 

Provides personnel to: develop and prepare 
safety documents; monitor (100 percent basis) 
all high-level hazard operations; spot-check 
less hazardous operations and perform industr- 
ial safety efforts within assigned areas. 

\A x/ifeiw/ •:«=•■/ - it. jJt’ - ■ 

; All procedures developed for use at KSC or at 
the CCAFS will be subject to a review by the 
KSC Safety Office to ascertain that the hazard- 
ous operations are identified and appropriate 
cautions/warnings are specified. 


(3) Safety 

Technology 


Maintain criteria and standards for the safety 
program. 


5.2.6 Transportation. The following transportation support services are 
available: 


General : 


(1) 

Shuttle 

Service 

Daily Shuttle service is provided during the 
normal work week, except on holidays. 

(2) 

Permanently 

Assigned 

Vehicles 

Effects procurement and assignment action for 
permanently assigned vehicles provided suf- 
ficient justification is furnished through 
appropriate channels. 

(3) 

Temporary 

Vehicles 

Procures and assigns vehicles on a temporary 
basis for supply of unforeseen special or emer- 
gency operations. 

(4) 

Driver's 

Licenses 

Authorizes issue of Government licenses by GSA 
Motor Pool. (Required of all persons operating 
government vehicles.) 

(5) 

Maintenance 
& Service 

Provides for lubrication, fueling, preventive 
maintenance, motor tuneup, and repair of all 
GSA Controlled vehicles. 
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b. Special Air 
Transportation 

Secures landing and departure clearances for 
all aircraft utilized for transporting stages, 
spacecraft, and ground support equipment. 

(1) 

Special Type 

Schedules special type aircraft as required for 
shipment of space hardware or software from or 
to KSC/CCAFS. : 

... i 

(2) 

Commercial 

Type 

Charters commercial type aircraft, from commer- 
cial airlines to support immediate require- 
ments of KSC/CCAFS. 

(3) 

NASA Aircraft 

Secures aircraft from other NASA Centers when 
available to support KSC/CCAFS requirements. 

(4) 

Arrivals 

Coordinates aircraft arrivals witii the contrac- 
tor and the NASA organization at KSC/CCAFS. 

(5) 

Load/Off-Load 

Performs liaison duties In relation to off- 
loading and loading of all space vehicles and 
components arriving at or departing from 
KSC/CCAFS by air. 

(6) 

Advice 

Furnishes technical transportation and traffic 
advice (packing and preservation)’ in prepara- 
tion of payloads and related components to pay- 
load owners and determine the best mode of 
shipment. 

c. Marine 

Arranges with the AFETR range contractor for 
the necessary personnel and equipment to sup- 
port movement of special-purpose barges 
utilized to transport Payloads and Payloads GSE 
arriving or departing KSC/CCAFS. 

(1) 

Normal 

Operations 

Controls and monitors one government- owned 
river type barge and tug used to transport Pay- 
loads and Payloads GSE in tue local river and 
Port Canaveral area. 

(2) 

Special 

Operations 

Negotiates with other NASA agencies on the 
utilization of special purpose barges or a 
ship (the Point Barrow) to satisfy KSC 


requirements. 
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d. 


Freight 

Traffic 


(1) Receiving 


(2) Shipping 


(3) In-Processing 


Service is available (TBD) hours per day. Pro- 
vides traffic management support for the move- 
ment of materials, including explosives and 
propellants, to and from KSC. 

Performs a complete central receiving (and 
shipping) function including freight checking 
loss and damage and claims service, carrier 
. liaision (commerical, rail, air, motor and 
government), tracing, and expediting of 
material. 

. , -u 

Assigns freight classifications, selects mode 
of transportation, determines freight rates, 
prepares bills of lading, accomplishes bills of 
lading, orders carrier equipment, and dis- 
patches material. 

'j . i.= j- V • : L . . ’ S • 'JW.: i- • 

Performs material in-processing receipt func- 
tions including count, verification of 
material s, flow control, filling of due-outs, 
internal distribution of material, certifica- 
tion of receiving documents, pickup and proces- 
sing of turn-in material. 


(4) Monitor Monitors rail service performed by Florida East 

Coast Railway. 


5.2.7 Medical. The following medical services are available: 

a Occupational Health This service provides emergency treatment, in- 
cluding ambulance service, and a preventive 
health program. 


b. Environmental Provides various types of engineering services 

Health such as industrial hygiene, monitoring environ- 

ments and facilities for the control of health 
hazards with regard to sanitation, radiation, 
lighting, noise, industrial waste disposal, 
air and water pollution, food, and potable 
water. 


Environmental health engineering personnel are 
available to provide health consultation by 
telephone or active support on a 24-hour basis. 

c. Cape Canaveral The United States Air Force provides emergency 

Air Force Station medical services at CCAFS, 
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5.2.8 Training. The training support services are TBD. , 

.... . .7/ . t . ■ ' 

5.2.9 Photographic. The Photographic services are: 

- ■ ' ixi i ' ■' ■■ ■ V ■' " ■ ’ ’ ,5 ' " •;> 1,4:' ’ '.-li. "' 4 / ‘.v ■' { > ■ 

Documentary Provides both still and motion picture coverage 

Photography cf all phases of operations and developments of 

■ the Shuttle program at KSC and AFETR. 

5.2.10 Food Service. The following food service support is available: 

Provides dining room and carry out food ser- 
vices to support KSC/CCAFS operations. Break- 
fast and lunch are served Monday thru Firday, 
however, there is operating capability to pro- 
vide supplemental service as required. 

Snack bars are provided in working areas where 
the number of employees is insufficient to sup- 
port a cafeteria, and in those areas where 
travel to a cafeteria is not feasible. 

A mobile van is provided to service working 
areas not supported by a snack bar of cafe- 
teria. 

Vending services are provided in certain iso- 
lated areas where periods of occupancy will 
not support cafeteria or snack bar operation; 
and in selected locations for personnel conve- 
nience. 

5.2.11 Reproduction. The following reproduction services are available: 

a. Self Service Provides office copying machines for quick copy 

reproduction. 

b. Documentation 
Services: 


a. Cafeterias 


b. Snack Bars 


c. Mobile Yan 


d. Vending Machines 


(1) General Personnel and facilities provided for multiple 

copy/large volume reproduction, off-set print- 
ing, bindery services, etc. 

(2) Technical Personnel and facilities provided for reproduc- 

tion of technical documents (engineering Draw- 
ings, Schematics, Specification documents 
etc.) from original documents, microfilm, aper- 
ture cards, etc. 
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Personnel and facilities provided for the re- 
production of classified material. Each *• f~ 
facility maintains a file of classified mate- ( 
rial and an authenicated signature of persons 
authorized to approve the reproduction - of clas- 
si fied material . 

5.2.12 Mail Service. The following mail service support is available: 

a. Routine Mail Provides a mail delivery and pickup service on 

a scheduled basis at KSC/CCAFS and at certain 
adjacent areas ( i . e . , Operational Support Group 
with off- site offices). 

b„ Mail Service to Dispatches mail to and provides pickup of Mail 
Other NASA Centers from NASA organizations, and contractors, pay- 

load owner/operators located at the various 
other NASA Centers (i.e., JSC, MSFC, NASA Head- 
quarters, etc.). 

c. Expedite Delivery This service ensures expeditions delivery of a 
Service document, parcel, or component necessary to 

support an imminent test or launch. 

A U.S. Postal facility for routine postal ser- 
vices, i.e., stamp sales, box rentals, (not 
available to Individuals) money orders, etc. 

Provides a properly cleared person to receive, 
and control classified materials at KSC/CCAFS. 

5.2.13 Fire Prevention and Protection. The following fire prevention and pro- 
tection services are available: 

a. Fire Prevention Provides surveillance of facilities, structure 

and other areas at KSC/CCAFS to assure compli- 
ance of Fire Prevention Rules and Regulations 
and to ensure the reliability and operational 
capability of all installed fire protection 
systems. Also provides real time support dur- 
ing hazardous operations. 

b. Fire Protection Provides Around-The-Clock coverage by profes- 

sional fire fighting personnel and provides 
strategically located and maintained fire sup- 
pression equipment. 



d. Post Office 



e. Classified 
Documents 
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5.3 TECHNICAL SUPPORT SERVICES ’ 


The technical support services available to the STS User are described in para- 
graphs 5.3.1 through 5.3.12. 

v ' 

5.3.1 Clean Rooms. (Reference Section IV, Table 4-3). 1 

~ ; 

5.3.2 Cranes. (Reference Section IV, Table 4-3). 


5.3.3 Communlcations-Qperational . The following operational communications 
support is available: > 


a. Operational The OIS will provide the typical user with one 

Intercommunica- active channel and one monitor channel selected 

tlons System (OIS) from a total number of (TBD) channels. Mul- 

tiple monitor will be provided, number of chan- 
nels (TBD), where required. Paging access via 
OIS stations is also provided (capability TBD). 


b. PoInt-to-PoInt Provides a direct-line service between two 

Telephone points in which the calling party has only to 

lift his handset or depress a button to ring 
the other phone. • 

i 

c. Operational 

Television (OTV): i 


(1) Independent Provides user with limited control functions of 
Facilities the OTV camera (pan, tilt, and zoom) and 

start-stop control of portable video recorders 
located in the facility. Provides an OTV tech- 
nician to; set up and control the remaining 
camera functions (beam, target, iris, etc.) on 
an as required basis; support the video record- 
ers (i.e., set up, change tapes, etc.); and 
respond to customer trouble calls. 

(2) Interdependent Provides user with a "hands free" TV operation 

Facilities for Shuttle/payload test/checkout and 
(0PF,VAB, monitoring. All cameras in the facilities will 

etc.) have remote control capability and will be pri- 

marily controlled (pan, tilt, zoom, beam, tar- 
get, etc.) by personnel in room 1P1 of the 
LCC. Capability also includes video recording. 
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Wideband 

Transmission 

System 


.Wi 1 * x * 1 7-. A-. r \ f -r ' ' ' ••n , i ,■*; ,W 

Provides closed loop transmission media for 
complex waveform electromagnetic signals within 
the (TBD) HZ to (TBD) HZ frequency spectrum, 
i.e., telemetry data, timing, video informa- 
tion, etc. This data can be transmitted to 
all KSC/CCAFS major operating/support sites 
and to other NASA Centers (JSC, MSFC, etc.) 


(4) Audio Record- 
ing System 


Provides magnetic tape recorders for central- 
ized autio communications recording. 


5.3.4 Instrumentation. The following instrumentation support is available: 


a. Telemetry Ground Provides the following services: 

Station (1) The acquiring of telemetry signals RF 

radiated, or over data lines. 

(2) The recording, reproducting, or copying of 
recorded telemetry signals and the conver- 
sion and processing of telemetry signals 
and data for display, retransmission, com- 
puter processing, and records. 


b. RF Checkout Station Provides RF checkout support for spacecraft, 

experiment, IUS, SSUS, Spacelab, and other pay- 
load elements. 



c, 


Oata Processing 


Provides LPS/CDS support non-LPS computation 
support, Real-Time, Batch Processing, MIS and 
ADP. 


d. Magnetic Tape 
Certification 


Provides 1 >e Certification capability for GSE 
and flight tapes. 


e. Flight Sensor 

f. Remote Data 
Transmission 


g. Data Display 


Provides flight sensor calibration capability. 

Provides capability thru LPS/CDS or other 
methods for transmitting data, TV, timing, 
countdown to remote KSC or off-KSC locations. 

Provides capability for data display capabili- 
ties thru CRT, strip chart recorders, and 
event recorders for special purpose, one-time 
only, or recurring display needs. Data may be 
from LPS/CDS or other sources. 



\ 
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h. Test Equipment 
Loan Pool 

i. Electro magnetic 
Compatibility 
Operations 


j. Facilities Moni- 
toring Measurement 
Program 


Provides test equipment on a loan basis. 

\\ ; 

Portable and fixed capabilities are available 
for testing and verifying vehicle' capability 
(element- to- element, payoad-to-GSE, etc). Area 
and system electromagnetic monitoring as well 
as laboratory facilities for testing and veri- 
fying components and systems to established 
RFI and EMC standards are available. 

i 

. • i 

Provides the capability to remotely measure, 
record and display critical facility parame- 
ters. i 


Instrument Calibra- Provides facilities to calibrate and repair 
tion and Repair test instrumentation used in launch and 

support operations. 


1. Timing Provides digital timing system to generate, 

distribute and display countdown timing signals 
from launch checkout or computer-controlled 
tests and to display GMT to test areas. 


■ ,'v . , ' . . 

m. Meteorological Provides specific weather data, both forecasts 

and observations, during Shuttle/Payload ground 
operations, countdown and launch, and abort and 
landing. This service requires monitoring of 
certain meteorological parameters such as 
lightning activities, and the tracking and 
monitoring of severe weather systems; ie., high 
winds, precipitation, etc. ' 


5.3.5 Propellants, Liquids and Gases. The following propellant liquids and 
gases support is available. 


a. Propellants (TbD) 


b. Cryogenics 

c. Hypergolics 

d. Pressure Gas 
Mobile 


Provides facilities for filling protable GSE 
dewars with L0X/LH2 for Shuttle/Payload servic- 
ing. 

Provides facilities for hypergolic flushing, 
inerting, loading and unloading. 

Supplies high pressure nitrogen, helium, hydro- 
gen, oxygen, air and mixtures of oxygen and ni- 
trogen. During unscheduled outages of all 
high-pressure gas facilities, support is pro- 
vided solely by mobile gas. 
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5 . 3.6 


Ordnance. The following ordnance support is available: 



a. 


Ordnance Test 


Provides a safe facility for test and checkout 
(receiving inspection, lot verification test- 
ing, etc.) of ordnance devices. 


b. Ordnance Storage Environmentally controlled storage for Shuttle/ 

Payload ordnance items. 

5*3*7 Chemical Sampling and Analysis. The following chemical sampling and 
analysis support is available: 


a. Sampling ' Provides sampling containers, sampling probes, 

etc. for obtaining representative quantities of 
material for specification conformance analy- 
sis. 


b. Chemical Analysis: 


(1) Gas Analysis 



( 2 ) 


Liguid 

Analysis 


Provides analysis of gases such as hydrogen, 
oxygen, helium, nitrogen, breathing air, etc, 
to verify that gas purity conforms to specifi- 
cations required by KSC and/or the payload 
owner/operator. 

Perform purity analysis of liquids such as hy- 
pergolic fuels and oxidizers, hydraulic oils, 
solvents, spacecraft coolants, cleaning chemi- 
cals, RP-1, water, hypergolic decontamination 
flush fluids, lubricant oils, etc., to verify 
that liquids conform to specifications requir- 
ed by KSC and/or the payload owner. 


5*3*8 Non-Destructive Evaluation (NDE). The following NDE support is avail- 
able: 


* 


a. Non-Destructive 
Investigation 
(NDI) 


b. Leak Detection 



Provides for detection/analysis of material de- 
fects, i.e., cracks, porosity, electrical dis- 
continuities, weld defects, etc. by methods 
which will not impair further use of the item 
tested. 

This service determines the existence or ab- 
sence of leaks in payload system, subsystems, 
and unique GSE and facility checkout equipment. 


5-15 


5.3.9 Technical Shops. The 
a. Electronic Shops 


b. Electrical Shops 


c. Machine Shops 


d. Mechanical Shops 


!¥M»- 
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following technical shop support is available:* 1 ' 

• ' -! , XL*'". 

The Electronic Shops provide facilities, equip- 
ment and personnel for electronic support for*! 
all KSC launch and checkout activities. The 
combined electronic shop capabilities include: 

(1) Fabrication of patch panels, distribution 
racks, printed circuit boards, black box 
prototypes, etc. 

(2) Troubleshooting, repair and maintenance of 
electronic equipment (excluding test 
equipment). 

* ■ . , . . „ .. . j „ r *. " • t ; . . . . "* . 
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The Electrical Shops provide electrical facili- 
ties, equipment and personnel In support of 
KSC launches and checkout activities. The com- 
bined electrical shop capabilities include: 

(1) Fabrication and assembly of power and in- 
strumentation cables, harnesses, multi- 
breakout boxes, etc. 

(2) Electrical field crews for on-site instal- 
lation, repair, and operation of electric 
motors, generators, cables, etc. 

The Machine Shops provide machine facilities, 
equipment, and personnel to fabricate and re- 
pair equipment, assemblies, subassemblies, 
etc. The combined shop capbllltles Include 
machining, milling, grinding, shearing, paint- 
ing, baking, engraving, welding, drilling, and 
sheet metal fabrication. 

= { ■ v -■ 

The Mechanical Shops provide mechanical facili- 
ties, equipment and personnel In support of 
KSC launches and checkout activities. The com- 
bined mechanical shop capabilities Include: 

i 

a. Fabrication and testing wire rope, cable, 
slings, pneumatic hose, etc. 

b. Maintaining, repairing, refurbishing, and 
overhauling compressors, hydraulic units, 
swing arms, etc. 

c. Heavy equipment operators for transport- 
ing, errectlng and checkout of space 
vehicles and associated equipment. 
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e. Mobile Shops Mobile Shops provide mechanical, electrical, 

and electronic facilities, equipment, and 
personnel in the field where quick maintenance 
response is essential. These shops have 
capabilities to perform on-site maintenance 
minor repairs and checkout of components, 
providing repairs, and checkout of components, 
providing quick response in the event of 
system failures. 

5.3.10 Laboratori es. The following laboratories support is available: 

a. Solar Panel Provides facilities to electrically check pay-^ 

load solar panels and systems while using 
actual sunlight conditions. 

b. Guidance & Control Contains special test sets for accurate and 

efficient checkout of Guidance & Control sys- 
tems, 1 .e. / hydraul ic actuators (electrical 
feedback, electrical-mechanical alignment, 
scale factors, etc.), inertial platform align- 
ment, etc. 


c. Battery 


Contains consoles, sinks and GN 2 required in 
activation of flight batteries. 


d. Power Systems Facilities are provided for maintenance of 

flight batteries and power supplies, 

e. Mechanical Systems Utilized for fluid and gas samples sis; 

component disassembly, cleaning & assembly in 
Laminar Flow Rooms, ana functional testing in 
controlled environment rooms of mechanical and 
el ectro-mecham'cal components. 


f. Transducer 
Cal ibration 


Used for calibration, maintenance, repair and 
replacement of transducers and signal condi- 
tioners. 


g. Bio-Med Provides checkout of flight bio-medical instru- 

mentation, . fl ight experiments, astronaut phy- 
sical examinations and technical assistance to 
the Occupational Health Facility. 

h. Calibration GSE Lab provides calibration of those devices not 

removed from and calibrated on the payload GSE. 
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i. Proof Test 


j. Cleaning and 
Testing 


k. Materials Testing 


1. Environmental 
Testing 


m. Failure Analysis 


n. Microchemical 
Analysi s 


o. Developing Testing 


Provides facility for periodic re-evaluation of 
handling devices {slings,, harnesses, etc.) and 
flex hoses to assure comformance to KSC/CCAF5 
and/or Payload Owner safety and reliability 
specifications. 

'.Si: t-.v- ^ 'i ‘J't.fk i7: - ■ ' 

Provides precision cleaning of components and 
systems; refurbishment of components; decon- 
* tamination of hypergolic components and sys- 
tems; proof and functional testing of compon- 
ents; and hydrogen perxide passivation of 
parts. 


Provides capability for evaluation of plastics, 
elastomers, coating, metals, lubricants, and 
composites. Testing of the compatibility of 
these materials with oxygen and other fluids is 
also provided. 

Performs buth climatic and dynamic tests on 
components and systems. Conditions that can be 
simulated are: vibration, shock, acceleration, 
temperature, humidity, vacuum, pressure, and 
spray. 

Provides a team of investigative specialist to 
meet the launch site requirements for investi- 
gative services, and operates and maintains a 
diversified and comprehensive laboratory and 
equipment facility. Included in this capabil- 
ity are metallurgical , electronics, and mechan- 
ical systems/fluids laboratories. (Ref. Ca- 
pability Manual #GP-1032.) 

Performs non-routine qualitative arid quantita- 
tive chemical analysis of gases, liquids, and 
solids. A variety of spectrometric, chromato- 
graphic, and other instrumental methods as 
well as classical wet chemistry techniques are 
available for analyzing large down to micro- 
scopic samples. 

Provides a capability for development and fab- 
rication of mechanical and electrical/ 
electronic hardware, including "make work" 
type modifications. A wide ranging capability 
of electrical, electronics, mechanical wood- 
working, metalworking plastics technology, 
fabrication and system testing is available. 


I 


5.3.11 Photography. The following engineering potography services are avail- 

• 

a. General Provides filmed records of damaged components, 

wiring, mechanical and hydraulic configura- 
tions, etc. 

b. Documentary Provides photographic coverage of Shuttle/ 

payload test and checkout (on an as required 
basis) and a filmed record of launch countdown 
and launch i.e., sequential events, attitude 
of Shuttle during liftoff, etc. 

5.3.12 LRU Maintenance. Provides the capability to perform scheduled and 
unscheduled (off-line) LRU maintenance (i.e., modifications, repairs, 
revalidation, etc.). 
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SECTION VI 
SAFETY 


6 . 1 GENERAL 

The primary safety requirements document for STS Payloads Is the “Safety Policy 
and Requirements for Payloads Using the Space Transportation System" published 
by NASA Headquarters, dated June 16, 1976. The safety requirements imposed by 
this handbook include KSC's implementation of this NASA Headquarters Document, 
and additional requirements which are unique to ground operations and GSE 
design. In the event of conflicts between this Handbook’ and the NASA Head- 
quarters n ocument, the NASA Headquarters Document shall take precedence. 

6.1.1 Safety Requ irem ents at Launch Site . The . Kennedy Management Issuance 
System is the method for imposing safety requirements at a launch site. This 
Issuance System includes KMIs, KHBs, and KSC Standards. The salient require- 
ments from the Kennedy Management Issuances have been extracted and are includ- 
ed herein. The STS User is responsible for obtaining copies of the Kennedy 
Management Issuances listed in Appendix E which pertain to safety, if they are 
required for payload and GSE design or ground operations planning purposes. 

6.1.2 Objectives . The objectives of the launch site safety program are to: 

a. Assure safety of personnel during their work at the launch site. 

b. Avoid accidental work interruptions. 

c. Prevent damage to property, supplies, and equipment. 

d. Assure proper protection of the public from hazards introduced by the 
space programs. 

e. Provide data whereby risks and loss factors in space technology can 
be evaluated. 

f. Provide design requirements and criteria for Payload Ground Support 
Equip. lent (see SW-E-0002). 

6.2 RESPONSIBILITIES 

6.2.1 KSC Director. Safety. R&QA, and Protective Services (SF ). The Director, 
3F, has trie responsibil ity for adequacy of safet;-' planning and final authority 
on all matters of safety during NASA operations on KSC, CCAFS, or VAFB ; how- 
ever, h(s responsibil ity on CCAFS or VAFB do not abrogate the overall safety 
responsibi 1 ity of the Conmander of those Installations. 

The Director, SF, defines the launch site safety requirements and establishes 
procedures for implementation of these requirements. 
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6.2.2 Payload Owncr/Qperato r. The STS User Is responsible for the following, 
and for applying the provi sions of the KSC Safety Program. i ; 

a. Maintaining surveillance of operations In Its assigned areas for de- 
fection and correction of unsafe practices and conditions. 

b. Coordinating with the KSC Safety Operations Office (SF-SOO) on all 

matters pertaining to accident prevention. ■ 

c. Submitting the required safety data (See paragraph 6.4.3). 

d. -Ensuring that employees are provided with and use safety clothing and 

equipment necessary for their protection. 

e. Designating a Safety representative. 

6.2.3' Operations . v NASA operations on CCAFS or WTR areas, including those on 
NASA facilities located In those areas, will be conducted in accordance with 
local United States Air Force (USAF) safety regulations. However, STS 
personnel will ensure that such operations are conducted within the framework 
of the KSC Safety standards, referring any conflicting KSC or USAF safety 
procedures to the Chief, Safety Operations Office for resolution. 

• ;j j .. ........ r 

a. The KSC Safety Operations Office (SF-SOO) will perform safety sur- 
veillance of all NASA operations at KSC, VAFB, or CCAFS areas, includ- 
ing the "high Hazard" operations. These surveillance activities will 
be coordinated with USAF representatives to prevent duplication of 
effort and needless exposure of safety personnel. Such surveillance 
will be conducted as frequently as necessary to ensure that joint KSC 
and USAF safety measures are adequate. 

b. The KSC Safety Operations Office (SF-SOO) will review operational 
procedures and design specifications for all NASA operations and 
facilities for compliance with NASA policies and procedures. 

c. The Director, SF, may allow a variance from normal operation by the 
issuance of an exemption, waiver, or authorized deviation. A record 
of all exemptions, waivers, and authorized deviations will be main- 
tained by the Safety Operations Office and will be made available to 
all personnel with a need for the information. 

6.3 OPERATIONAL SAFETY 

6.3.1 Personnel Safety . 

: t 

i. The primary reason for having a safety program is to prevent the in- 
jury or death of personnel involved in operations where any hazard 
exists. A secondary reason is to prevent the destruction of 
property. 

b. All Government agencies have been directed to develop, support, and 
foster organized safety and health promotion in order to reduce the 
number of accidents and injuries to employees, encourage safe prac- 
tices, and eliminate work hazards and health risks. 
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c. All safety documents and operating procedures for hazardous opera- 
tions issued by KSC or organizations using the facilities of KSC, 
including associated contractors, will include adequate personnel 
precautions. 

6.3.2 Training, Certification and Me d ical Reqi i i rements. 

a. Certification that employees are trained and qualified for each 
hazardous system they work on is required. A brief summary of the 
training/certification program will be supplied to KSC Safety Opera- 
tions. 

b. Specific safety training which is given at KSC is required for 
employees entering areas where hazardous operations are performed or 
where hazardous materials are present. Facility orientation, toxic 
propellants, protective breathing apparatus, and radioactive 
materials are examples and may be scheduled through the Launch Site 
Support Manager. 

c. Crane operators training, which is given at KSC is required for all 
employees operating KSC cranes/hoists. 

d. Propellant handlers are required to have up-to-date physical examina- 
tions which meet the requirements of KSC Biomedical Office. The 
examining requirements may be obtained from the KSC Biomedical 
Office, arm the individual examination records must be furnished KSC 
Medical for review. 

...A-,, 

6.3.3 Accident Prevention . KHB 1710. 2/SF, "Kennedy Space Center Safety 
Practices Handbook," contains minimum safety standards which must be put into 
practice to prevent the occurence of accidents at KSC. The standards contained 
in this handbok are designed to cover average conditions and do not cover all 
exigencies that could occur in as broad an area as that covered by NASA opera- 
tions. Subjects covered are accident prevention; shop safety (general, battery 
shop, welding, machine shop, paint shop, electrical and tool), construction and 
maintenance; health hazards and protection; material handling; fire prevention; 
pressure systems; motor vehicles; life support equiment, and electrical facili- 
ties, electronic equipment and radiation hazards. Specific safety operating 
procedures for hazardous operations, evacuation procedures and special safety 
requirements which pertain to a facility/area are found in the Facility/Area 
Ground Safety Plans. These plans will be furnished to the STS Users to aid in 
preparation of operating procedures. 

6.4 SYSTEM SAFETY 

System Safety requirements are described in paragraph 5.2 of the NASA Head- 
quarters Document, "Safety Policy and Requirements for Payload Using the STS." 
Payload Ground Support Equipment (GSE) shall be designed fail safe; i.e., such 
that credible failure modes do not result in a hazard to personnel or to flight 
equipment. JSC Specification SW-E-0002, GSE General Design Requirements, shall 
be used to meet KSC safety requirements. 
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6,4.1 -j Sa fety Analysis. Specific safety analysis will be performed for each v 
STS payload for ground and fl ight. operations. JSC will perform the flight 
operations analysis and KSC will perform the ground operations analysis. KSC's 
ground operations analysis will include safety analysis of payload peculiar GSE 
design and operation, as well as the ground equipment and operations interfaces 
with the flight systems. 


6.4.2 Safety Assessment Reviews. '* KSC safety reviews will be conducted at . . 
ground opera ti ons" meeti ngs cal 1 ed by the LSSM. These reviews, held for each’ 
payload and mutually planned with the NASA Center responsible for the experi- 
ment, payload or mission, will provide the necessary information for the KSC 
Safety Review Board to review and approve the payload GSE design, the payloaa/ 
GSE/Orblter interfaces, and overall ground operations. 'Data required at these 
reviews Includes the Safety Compliance Data required in paragraph 6.4.3 plus 
other detail design, operation, and descriptive data. This other data shall < 
consist of drawings, schematics, assembly and handling pocedures, etc. A mini- 
mum cf two ground operations reviews are planned. Specific schedules for these 
reviews will be determined on a payload by payload basis. The launch readiness 
review at KSC will include final assessment and disposition of all open safety 
issues and residual hazards. 


6.4.3 Safety Compliance Data 

6.4.3. 1 Safety Compliance data, together with a certificate of safety compli- 
ance signed by the payload developer (see KMI TDD), shall accompany the payload 
and payload GSE when delivered. Three copies of this data is required for KSC 
Safety Operations, SF-SOO. This data shall consist of the following: 

a. A safety assessment report, which documents the results of hazard 
analyses, including hazard identification, classification and resol u- 
' tion. 

h. Apprcved waivers to safety requirements. 

i : m ' 

c. A listing of nonmetal lie materials which are used in habitable pres- 
surized environments and do not meet the requirements of NHB 8060. 1A 
with test results or analysis which verify them safe for flight. 

d. A listing of radioactive materials by element, Isotope, quantity and 
emission. Data submitted for radioactive material and radioactive 
material use requests, will be in accordance with KHB 1860.1 "Radia- 
tion Protection Handbook", and is required 6 months prior to hardware 
arrival of the launch site. 

e. A list of equipment capable of generating hazardous radiation (x-ray, 
radio frequency, etc.). 

f. "Certificate of Compatibility" of fluids used in the cleaning, test 
and operation of pressure vessels. 

g. A record of all safety related failures or accidents related to pay- 
load processing, test, and checkout, Including an assessment of their 
potential Impact to STS, elements of STS and to ground safety, 
together with action taken to prevent recurrence. 





I 
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h. Adequate data to assure compliance with safety requirements for pay- 
loads to be reflown. 


1* Listing of tests and/or analyses performed to show verification of 
the related safety requirements. 


J • Inspection certification for those safety requirements to be verified 
by inspection. 


6. 4. 3. 2 Data on payloads and payload peculiar GSE processed in CCAFS facili 
ties, must meet the submittal requi remens specified in AFETRM 127-1, “Range 
Safety Manual, Vol . 2." 


6.4.4 Technical Operating Proced ures. Technical operating procedures shall 
conform to KM I 1710.13, "Safety Review of Technical Operating Procedures". For- 
mat requi remens for these procedures are contained in KHB 8610.4, "Operations & 
Maintenance Handbook." All technical operating procedures are required to be 
available at the launch site at least 30 days prior to first use. Some may be 
required much earlier, depending on the type of activity involved, see para- 
graph 6,4. 3. 1 ,d. and KHB 8610.4. 


6,5 HAZARDOUS OPERATIONS 

Section 3 of this handbook describes activities involved in the development of 
ground operations fo»* processing of payloads at KSC. Comparison of the select- 
ed ground operations plan with the following list of hazardous operations 
should provide a guide to identify those portions of the work flow where 
specific and potential hazards may be present. 

Hazardous Operations are activities which could result in damage to property or 
Injury to personnel because it involves either singly or in combination, but is 
not limited to, the following: 

a* Working Area/Environment : Any operation requiring personnel to work 
in an enclosed or possibly hostile area such as proximity to pressure 
vessels, or any area in which the environment deviates from normal 
atmosphere (e.g., chemical composition, pressure, temperature, loca- 
tion, or combination thereof). This category includes the confine- 
ment of personnel within a closed spacecraft. 

■ r- : - 1 . ' . , 

b * Explosive Ordnance : Any operation Involving the handling, transpor- 
ta tTonilnstaTTaFT on, removal, closeout, or checkout of ordiance de- 
vices and any operation or checkout of an ordnance system uf ter ord- 
nance items have been installed or connected. 

c. Propellants : Any operation Involving propellant loading, unloading 

or flow, hookup or disconnect, movement of loaded storage units, or 
opening of contaminated systems. This Includes solid, liquid, byper- 
golic, or cryogenic propellants. 

d. Cryogen ics: Any operation involving cryogenic loading, unloading, 

flow, hookup or disconnect, movement of loaded storage units, or re- 
pair of a system containing cryogenics. 


i 


\ 
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• : Handling : Any operation involving the hoisting, loading, or trans- 
porting of a payload flight item or GSE or other equipment of signif- 
icant size or weight. 

f. Radiation : 

(1) Ionizing Radiation : Any operation using an ionizing radiation 
source or radiographic equipment. 

(2) RF Radiation : 

(a) Any operation producing more than 10 milliwatts per square 
centimeter average power if the area of radiation can be 
entered by humans. 

, ' . • ’ ‘ • Si ■ •- ■ ■; 

: (b) Any operation producing 5 watts or greater per square cent- 

imeter peak power density at fuel transfer locations. 

g. Toxlc/Combustible/Corroslve : Any operation involving hazards of 
significant risk In the use of toxic, combustible or corrosive 
liquids, gases or materials such as mercury, acids or solvents. 

i ■. , 

h. Pressure : Operations involving the pressurization of pressure ves- 

sel s (see paragraph 6.6.3). 

i. Electrical : Any operation involving an electrical hazard of signifi- 

cant risk because of the nature of the operation or the equipment 
involved. 

j. Other : Any operation not identified above which could endanger per- 

sonnel and/or hardware (e.g., other high energy sources, work at 
heights, etc.). 

6.6 SAFETY REQUIREMENTS 

The wide variety of hazards which may endanger the safety of personnel and 
equipment Involved in payload operations at KSC demands the establishment of 
specific standards for compliance by all personnel. These safety requirements 
are issued by the Director, SF {as indicated in paragraph 6.2.1), and are con- 
tained in Kennedy Management Instructions (KMIs), Kennedy Handbooks (KHBs, SPs 
and GPs) and Safety Standards (KSC-STDs). 4 The following sections will briefly 
describe the salient features of the documents containing safety requirements 
pertaining to the several hazardous operations listed In paragraph 6.5. When 
performing operations within the scope of the hazards described you are respon- 
sible to become more facillar with the applicable safety requirements In order 
to reduce to a minimum or eliminate those conditions that could cause injury 
to personnel or damage to hardware or facilities. You are invited to make max- 
mum use of the services of the KSC Safety Office for applicability or Interpre- 
tation of safety requirements, for the review of design data and operating 
plans, and for discussion of all safety aspects of work tasks at KSC to assure 
minimum risk. 


6-6 




; = Propellants and Explosive Safety . Propellants are explosive, corrosive, 
, or flammable, or combinations thereof. 


6 . 6.1 

toxic, or flammable, or combinations thereof. They require the establishment 
of explicit safety procedures and enforcement methods to ensure proper handl- 
ing, storage, use, decontamination, or disposal. Individual safety parameters 
will be established for each operation to ensure that all necessary precaution- 
ary measures are taken by operating or support personnel, such as safety train- 
ing, area familiarisation, the use of protective clothing, and the use of 
approved procedures for storage, loading, transfer, testing, and disposition 
of propellants. Propellants safety requirements are contained in AFM 161-30, 
Vol. II, “Liquid Propellants" and AFM 127-100, "Explosive Safety." 


6.6.2 Pressure Systems Safety . 

a. Pressure r,, stems, due to stored energy, or because of the fluid con- 
tained Wicnin the system, pose potential hazards to personnel. Pres- 
sure system, and other GSE design requirements , are contained in 
SW-E-0002, "Space Shuttle Program Ground Support Equipment General 
Design Requirements." An operational requirement for all ground op- 
erations involving work on pressure systems is that they shall be de- 
pressurized before disconnection, repairs, or replacements are 
attempted. Pressure systems shall be considered hazardous until it 
is firmly ascertained that pressure has been released. Any pressuri- 
zation exceeding 25% of design burst of any tubing, fittings, or 
other components excluding pressure vessels is considered hazardous. 

b. A pressure vessel as defined for KSC operations is any device con- 
taining a compressed fluid or gas with an energy equal to or exceed- 
ing 14.250 foot-pounds (0.01 pound TNi equivalent) based on the 
adiabetic expansion of a perfect gas. Special operational control s 
are required during pressurization of flight vessels until the system 
pressure has stabilized. These controls may be in the form of per- 
sonnel clearance, remote pressurization, procedure control, etc. 

Two different approaches are used in designing flight pressure 
vessels. One is known as the fracture mechanics approach; the other 
is the factor of safety approach. Either approach is acceptable to 
KSC; however, the definition of an operational hazard is slightly 
different. 


(1) Flight pressure vessels controlled by fracture mechanics are de- 
fined as: 

(a) First pressurization exceeding 25% of design burst. 

(b) Any pressuri za tion above Initial pressuri zation or above 
maximum design nperating pressure. 

(c) Any pressurization cycle which exceeds the design operating 
cycle life. 

(d) Any pressuri zation exceeding 25% of design burst when the 
vessle contains hazardous fluids. 
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(2) Hazardous operations associated with flight pressure vessels 

controlled by the factor-of- safety approach are defined as: 

(a) First pressurization exceeding 25% of design burst. 

•!' . .v .... 

(b) Any pressurization exceeding 25% of design burst for 
vessels containing hazardous fluids. 

(c) Any pressurization exceeding first pressurization or 50% of 
design burst. 

6.6.3 Fl ex Hoses . See SW-E-002 for design, securing & identification require- 
ments. 

6.6. 4 Radiation Safety . See KHB 1860.1, Ch. 2 for Ionizing and RF Radiation. 

a. ’ Ionizing Radiation . It is the policy of KSC to exercise centralized 
control over authorizations for exposure to Ionizing radiations and 
the approval of operating procedures to ensure that exposure of per- 
sonnel to Ionizing radiation Is restricted and kept as low as practi- 
cable. Safety requirements for the radiation protection program at 
KSC are contained in KMI 1860. 1/IS, "Radiation Safety - Policies and 
General Procedures"; KHB 1860. 1/IS. "Radiation Protection Handbook". 

The payload operator Is advise* to become familiar with the require- 
ments of KHB 1860.1 prior to shipment of any radioactive materials 
or radiation producing equipment to KSC. 

b. Microwave or Radio Frequency (RF) Radiation . 

(1) Liquid or gas fuels shall not be transferred within the 
maximum energy range (calculated or measured) of 5 watts 
per square centimeter peak power density of RF radiating 
equipment. 

(2) Personnel are not allowed to enter an RF radiation area 
exceeding 10 milliwatts per square centimeter average 
power. 

(3) RF silence will be directed for specific phases of opera- 
tion, Installations of electro-explosive devices, and dur- 
ing other hazardous operations. The test supervisor will 
notify the Systems Safety Supervisor that RF silence 
exists. 

6 - 6 -5 Handling . "Handling" at KSC generally refers , to operatiors involving 
the use of overhead cranes or other hoisting devices with ground support equip- 
ment slings of wire, chain, brackets and/or beam: to lift or transport heavy 
and/or valuable items of hardware. The hazards associated with these opera- 
tions are; 


• The load falling on or striking a person or another object causinq 
injury or damage. 

t A tool or component falling off the crane or load striking a 
person or causing Injury. 
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t A PJ r t °f the sling, lifting assembly or load breaking off with re- 
sultant high velocity due to the application of lifting force and 
striking a person causing injury. 

# Movement of the load striking a person or other material and 
causing injury or damage. 

a ' kltti no Operations . To protect personnel from the dangers of hazard- 
ous lifting operations, a minimum radius centered on the lifting • 
+«°^ 1S i C ^ a * ed °t , non-essential personnel. Tag lines are attached 
to the load to assist in steadying it and all personnel in the work 
a ^J re squired to wear hard hats equipped with chin straps. In 
?c 1 m’. 3 representative of the KSC Safety Operations Office 
(SF-SOO) is required on the scene to authorize commencement of haz- 
ardous lifting operations. 


b. 


te$ r 5 * The A 9 enc y» on all equipment In Its jurisdiction, 
shall perform periodic proof load testing and maintain a current 
historical records file, including the following information: 


( 1 ) 

( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 


Drawing number and part number of the devices. 
Manufacturer. 

Fabrication date. 

Date of last proof load test. 

Date of rework or repair. 

Date of magnaflux, X-ray or penetrant dye check. 
Quality control verification Inspection. 

Maximim safe working load if available. 


c. 


( 2 ) 


P r o of Testing Requirements . Equipment which has been proof tested 
elsewhere and transported to KSC may be used without further proof 
westing under the following conditions: 

(1) Proof test documentation record is submitted to the KSC Safety 
Operations Office at least 30 days prior to first intended use 

0 q u6 « 

Ihnirn at1 2 n ^ by + 4 SC 5 afe J y Operations Office that documentation 
shows proof testing to the minimum requirements within the time 
period specified In paragraphs 4.6. 1.2 and 4.6.1.3(c) has been 
accomplished and that all equipment/components are contained in 
the documentation. 

(3) Inspection of equipment shows no evidence of damage, deteriora- 
tion, or corrosion. 

<4) niL W in^ lin ? S \ h00k3 ’ e * ebo1ts - wire ropes, and other rigging 
gear will be tested at 200 percent of rated lifting capacity. 9 

each Item must pass the test prior to placing In service, there- 
after an annual test to maximum lifting load design is required. 
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d. 




< - » . "!•.?» I •>** r /*. ‘U.*.’. •! '■•<. • .*> r : 

(5) Natural and synthetic fiber rope slings shall not be proof test- 
ed. < In addition, a rigid inspection and maintenance routing is 
prescribed to assure the optimum safety in equipment usage. 
Payload contractors are encouraged to consult the "SC Safety it- 
erations Office regarding the use of handling equi; ent as early 
in the design and operations planning phase as is feasible. 

Pr eventive Maintenance Inspection . KSC-STD-S-0001 - Preventive 
maintenance inspection will be performed in accordance with prevent- 
ive maintenance work card requirements and approved technical operat- 
ing procedures. 


(1) Crane operators will perform preoperation inspection and 
. preoperation test prior to using equipment. 

(2) Preventive maintenance In' ection will be performed in accord- 
ance with preventive maintenance work card requirements and 
approved technical operating procedures. 

■ ... • " , a-;. ■ ■■ -:v- 

6*6.6 Toxic, Combustible. Corrosive . The processing of hardware for space 
■night at Ksu may involve potentially harmful chemicals. These chemicals may 
be used in large quantities as fuels or oxidizers or in small quantities as 
cleaning, degreasing or etching agents. 

6*6*7 Ele ri cal . The use of electrical power. in launch site ground opera- 
tions is a potential hazard to personnel and equipment. Significant hazardous 
conditions are: (1) Personnel hazards pertinent to electric shock due to (a) 

noun n0 ^ correctly grounded, (b) using power connectors not approved by 

OSHA or NEC, {c) exposed terminals, and (d) falling to remove power from con- 
nectors prior to connecting or disconnecting; (2) Personnel and equipment haz- 
ards due to human errors or lack of fail-safe design; (3) Personnel and equip- 
ment hazards due to Ignition of gasses or vapors by electrically enerqized 
equipment. 


el ectrical ly energized equipment will be in accordance with 
KSC Standard E-0002. This standard combines new techniques with accepted prac- 
tices )( recognized by the National Electrical Code (NEC). It defines "Hazardous 
Areas and describes approved methods of hazard proofing electrically energized 
equipment for all types of facilities at KSC. Hazards associated with the use 
of electrically energized equipment should be controlled or eliminated through 
careful attention to design, fabrication and application of appropriate factors 
in the Hazard Reduction Precedence Sequence. 
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SECTION VII 

DOCUMENTATION AND SCHEDULES 


This Section describes payload related standard functions, the STS user sup- 
plied documentation, KSC developed documentation, and schedules for payload 
operations at the launch site. 

A requirements checklist is presented in matrix form to assist STS Users ■ 
during initial planning discussions with Launch Site Support Manager(s), and in 
the development of specific Payload Launch Site Requirements. 

A typical schedule for launch site payload documentations is shown in 
Figure 7-1. 

7.1 STANDARD FUNCTIONS 

The functions described in paragraphs 7.1.1 through 7.1.12 are typical for the 
processing of any payload. The functions are defined to assist the STS User in 
the development of Payload Launch Site Requirements for a specific payload. 

7* Transportation . Payloads may be transported to the launch site by any 
means deemed acceptable to the Payload User/Owner. KSC provides some transpor- 
tation equipment, subject to a user charge, for transporting payloads from Pay- 
load User/Owner facility to KSC and from facilities on Cape* Canaveral side to 
the KSC side, see KSC XXXX cn (ITE). The launch site is capable of receiving 
payloads shippe. v air, overland, or by water. However, the payload owner is 
responsible for transportation during off-line operations. 

i'.l. !>*• . ....... 

7.1.2 Recei vi nn / Rec_ei yj ng I nspecti on . Receipt and physical inspection of the 
payload to verity its condition after transportation to the launch site is the 
responsibil i ty of the STS User. Receiving Inspection Includes review of the 
documentation associated with the specific payload. Certain documentation will 
be required if the payload contains or Involves hazardous materials (see 
Section VI on Safety Requirements). 

7.1.3 Assembly . Assembly involves those operations necessary to build-up pay- 
load components/subsystems into module or element configurations. These opera- 
tions are all conducted off-line. They may also be conducted off-site. 

7.1.4 Functional Test . Tv.sts performed in the Payload Processing Facility to 

verify spacecraft Integrity, functional operation of components, subsystems and 
systems. These tests are conducted off-line and involve primarily GSE provided 
by the payload user. K 


7 • 1 * 5 . Servicing , Servicing includes such tasks as propellant loading battery 
charging/activation, film loading, installation of solid propellant motors, and 
explosive operation devices. Servicing functions are primarily conducted off- 
llne. Many of the servicing functions involve Imardous operations and close 
coordination with KSC Safety must be maintained during these operations. 
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7.1.6 Mate/Demate, Mating tasks involve physically connecting payload ele- 
ments together to complete the cargo for a single Shuttle flight (e.g., pal- 
lets to core segments, payloads to upper stages, instal 11 ing payl oads or com- 
plete cargos into transport' canisters). Demate operations involve the same 
operations as mating, except they are conducted for disassembly or post landing 
purposes. Most mating and demating operations are conducted on-line STS. 

7.1.7 Payload/Carqo Integration. This integration operation verifies sat is- 
factory operation of a complete Shuttle payload. The functional interfaces be- 
tween payloads, and functional interfaces between the payload and a simulated 
Orb iter are verified during the operations. The Cargo Integration Test Equip- 
ment (CITE) is normally used to perform the cargo integration activity opera- 
tions. These operations are always conducted on-line STS. 

7.1.8 Orbiter to Cargo Integration. Installation of a cargo/payload in the 
Orbited will occur in the OFF “or at the launch pad. In either; case, Orbiter 
Integration testing will be accomplished to verify compatibility of the Orbiter 
with its installed cargo. Additional servicing and activation operations may 
take place during this period. Orbiter integration operations are «.ways an 
On- Line Shuttle operation, and always terminate with the beginning of count- 
down for launch. 

7.1.9 Launch Operations. Launch operations involve the countdown and launch 
operations. Only preplanned servicing operations can take place during the 
countdown. 

7.1.10 Mission Operations . There are no routine or contingency in-flight oper- 
ations ex pec ted to i nvolve the Payload User/ Owner organization at the launch 
site. Any required participation during the mission would have to h e pre- 
planned by the Payload User/Owner through the LSSM. 

7.1.11 Refurbishment. Refurbishment involves activities associated with re- 
storing a payload (element) to flight status for a subsequent mission. This 
could include off-r.ite repair and modification and checkout as well as on-site 
maintenance, repair and checkout. The refurbished payload would re-enter a 
flow at the appropriate point in a subsequent flight. 

7.1.12 St orag e. Includes removal of perishable goqds, addition of dessicants, 
protective cowers, etc., to preserve the hardware during storage. 

7.2 REQUIREMENTS CHECKLIST 

A Payload Processing Requirements Checklist (Table 7-1) is presented in matrix 
form, and is intended to key typical processing requirements to standard func- 
tions. The checklist suggests requirements which may be imposed by STS User 
during launch site processing operations. Handbook references, which are keyed 
to typical requirements , are presented as an aid to the STS User(s). 

Pertinent information relating to the STS User payload requirements should be 
entered on the checklist under the Function column opposite the Pequirement(s) . 
The completed checklist should be useful during initial planning discussions 
with the LSSM, and eventually would be incorporated in one of the STS User doc- 
uments (or phased out, as applicable). 
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7.3 STS USER SUPPLIED D0CUMEN1ATI0N 

STS Users will be required to submit requirements for processing their payload 
at tho launch site. Information, even though not complete, is desirable at the 
earliest possible date, particularly when a long lead time will be needed to 
provide support. : As requirements develop, the original input is revised, and 
submitted as a revision to the basic requirements. As Indicated in earlier 
sections of this handbook, the process of refining payload requirements and 
matching them to launch site capabilities Is an iterative one handled between 
the LSSM and STS User Organization. 

A description of the documentation required from the STS User is listed in par- 
agraph 7.3.1 through 7.3.7. They may be combined into an Integrated Payload 
Requirements Document, if desired. 

7.3.1 • Facility Requirement s. Early determination of facility requirements for 
each individual payload project is necessary for efficient operations at the 
launch site. This determination should be Initiated in the conceptual phase of 
project planning. ^ A lead time of up to 5 years is required when major new con- 
struction is contemplated (see paragraph 7.3). The STS User payload facility 
requirements will be evaluated by the Payload Launch Site Support Manager. 

Areas will be assigned to the STS Users that make optimum use of existing 
facilities which are adequate for the required task. If no such facility 
exists, or if modifications are required, a facility will be selected that is 
best suited for the task and which requires the least modification. * When STS 
Urer facility requirements necessitate major modifications to existing , 
buildings or the construction of a new facility, the STS User will assume 
funding responsibility. Coordination meetings will be held with STS User and 
launch site personnel to assure that all requirements have been met. Payload 
requirements in regard tc the launch complex or on-line Shuttle facilities are 
coordinated and integrated by the appropriate Launch Site Payload Support 
Manager. On-line Shuttle requirements will be processed thru the appro- 
priate SFS Program by the launch site organization. 

7.3.2 Payload Ground Operations & Checko ut Procedures (Off-Line) . The Off- 
Line payload ground operations and checkout procedures should be prepared by 
the SIS User organization, to serve as the controlling and work authorization 
document for each test operation. 

a. The procedures should define, chronologically, the detailed step-by- 
step sequence of events in the performance of each specific test or 
operation leading to results accomplishing specified objectives. 

■ J * ♦‘V*** • . • * • ^ J -- • Lfe ’ i'-'v . ■ ■ i . T -i . iS'SstSjttlK.-;] flf ' : W' !/>■.'■ ’ r ‘ ’ 

b. Although Off-Line operations and test procesures do not have to con- 
form to the same content and format as On-Line procedures, the KSC 
Safety* requirements still apply. For example, STS User Off-Line 
Procedures must be reviewed by the KSC Safety organization, and the 
identification of Hazardous Operations must comply with Appendix B. 

The recommended format for off-line ground operations and checkout 
procedures is presented in Table 7-2. 
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Table 7-2. Typical Format for Procedure^) Contents 


• FRONT MATTER !i 

• SECTION I, PRE-OPERATION SETUP INSTRUCTIONS 

• SECTION II, OPERATION INSTRUCTIONS 

• SECTION III, POST-OPERATION INSTRUCTIONS 
t APPENDICIES: 

APPENDIX A, DATA SHEETS 

APPENDIX B, EMERGENCY INS! RUCTIONS 


Includes cover page, approval page/change p?ge. page showing total pages m procedure, table of contents 
illustrations tables, schedule of activities (bar chart), referenced instructions, computer programs, spec.al 
tools/equipment/materials, support tools/equipment/materials, personnel/safety requirements, and 

special instructions. 


SECTION I - PRE OPERATION SETUP INSTRUCTIONS 

Includes step by stop instructions to establish the required test configuration. Also includes setup of 
additional equipment required for test. 


SECTION II — OPERATION INSTRUCTIONS 

Includes step by step instructions for each major division of work. 


SECTION III -POST-OPERATION INSTRUCTIONS 

Includes step by step instructions for securing of systems and equipment. Also includes instructions for 
standby or tear-down of test setups, if required. 


APPENDIX A -DATA SHEETS . 

Includes the data sheets used tu record test data (for multiple runs of the same instruction). Also used to 
record data developed through analysis after completion of test, and to record data which is required but 
was not available during the actual test. 




APPENDIX B - EMERGENCY INSTRUCTIONS 

Includes step by step instructions for compliance of safety requirements during emergencies, and which 
could arise during the particular test (e.g.. Emergency Power Down, Emergency Dram). 
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7.3.3 Support Services Requirements . ^The anticipated support services that '- 
will be required during payload processing at the launch site should be identi- 
fied, including the expected rate of usage. The requirements checklist in 
Table 7-1 and the Support Services capabilities described in Section V provide 
references for determining support requirements. STS Users should supply their 
support requirements in accordance with K-STSM-09.5, "KSC Support Requirements 
System/' if at all possible. Receipt of requirements on standardized fo?*ms 
will eliminate the need for translation at KSC. The LSSM, supported by the 
Launch Site Support Team can provide assistance in identifying support require- 
ments and complet'n the standard forms required for use at KSC. Regardless of 
how requirements are submitted, they should be transmitted to KSC as soon as 
they are identified. 








7 «3.4 On-Line STS Operation & Maintenance Requirements. STS User operation, 
maintenance & test requirements which affect the on-line STS must be provided 
to KSC. KSC will, after proper approval, incorporate these requirements into 
KSC generated Operation & Maintenance Instructions (OMIs). User requirements 
should be prepared & submitted in accordance with K-STSM-12.8 "STS and Asso- 
ciated Payloads Operations and Maintenance Documentation (OMD) Plan." The LSSM 
can assist in organizing your inputs into the format required by KSC's Opera- 
tions fl Maintenance Documentation System. 


7.3.5 Desi gn Specifications . Payload design specifications pertaining to the 
payload interfaces are required, to assure compatibility with STS hardware and 
launch operations. 


7.3.6 Safety Data . Information and documentation involving the payload and 
payload unique GSE is required, to the extent specified in Paragraph 6.4, to 
confirm compliance with NASA Safety Requirements. 


Other Launch Site Support Documentation . Documentation, as mutually 
agreed to, in the Launch Site Support Plan will be required to be submitted by 
the STS User, as specified in the Plan. 


7.4 KSC DEVELOPED DOCUMENTATION 


A description of the documentation developed by KSC and provided to the STS Us- 
er is .isted in paragraph 7.4.1 thru 7.4.3. 

7.4.1 Payload Launch Site Support Plan (LSSP) . The LSSP is the KSC response 
to the STS User requirements. , T t is the launch sit? cqmmitment to provide spe- 
cific facilities, support equipment, and support services to the STS User for 
a specified time period. 

a. The Table of Contents for the Plan is listed in Table 7-3. 

b. Section V will reflect those facilities assigned by KSC to the STS Us- 
er for off-line payload operations, and where the integration with oth- 
er flight elements will occur, see paragraph 7.3.1. 

c. Section VI responds to the STS User requirements by identifying the 
specific support which will be provided by the launch site host, see 
paragraph 7.3.3. 


\ 
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Table 7-3. Launch Site Support Plan — Table of Contents 


I. INTRODUCTION 

A. Purposo 

B. Scope 

II. MISSION AND SPACECRAFT DESCRIPTION 

A. Mission 

B. Spacecraft and Major Systems 
HI. GUIDELINES/ASSUMPTIONS 

IV. OPERATIONS 

A. Off-Line 

B. On-Line 

C. Post-Landing and Refurbishment 

• .'v *•' • ■ ’ • 

V. FACILITIES 

A. Checkout Lab 

B. Explosive Safe/Servicing 

C. Cargo Integration Test Equipment (CITE) 

D. On-Line 

VI. SUPPORT REQUIREMENTS 
A. Transportation 

8. Handling Ground Support Equipment (GSE) 

C. CITE 

D. Launch Processing System (LPS! 

E. Communications 

F. Data 

G. Security 

H. Environmental Control 

I. Propellants/Gases/Ordnance 

J. Sampling and Analysis 

K. Photographic Services 

L. Radioactive Materials/Storage 

M. Training 

N. Documentation 

O. Manpower 

P. Safety 

Q. Environmental/Occupational Health 

R. Calibration 

S. Power i 

T. Payload Support Equipment (PSE) 

U. Payload Operations Control Center (POCC) 

V. Mission Control Center {MCC} 
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7*4. 3. 2 Modification Schedule . A modification schedule identifies those 
actions necessary to modify or alter an existing facility to support different 
payload requirements. 

a. The modification (or new construction) begins with a Preliminary 
Engineering Report (PER) which defines the requirements and capabili- 
ties of a particular facility for payload processing. Detail design, 
which may be contracted with an AAE concern, follows the PER. 

b. After design of the facility has been authenticated, the contract Is 
awarded, thereby initiating the construction pha^e of the facility. 

c. The activation phase Involves those actions necessary to outfit the 
facility, and validate Its readiness to support payload processing. 

Early identification for new or modified facilities requirements is essential. 
The STS User Need Date is critical for these requirements, because or lead 
times as long as five years (for design, construction, and activation). 
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SECTION VIII 
VAFC UNIQUE OPERATIONS 


8,1 GENERAL 


f n P the STS p5> ^ cad fli 9 hts f rom the Vandenberg Air Force 
?!*? < VA T B >*V h ? Wes ' cern Test Range (KIR 1 are scheduled to begin In June 
198J. The Vandenberg Air Force Base launc i: site will be activated for all 
polar launches The payload requirements will cover the payload processing 
operations for both Automated Payloads and Spacelab Payloads beginning in 1982. 

a. P. esponsibil ities 


(i) The KSC/VAFB Program Liaison Office will be responsible for 
launch site support for all NASA and non-Department of Defense 
(DOD) payloads. 


(2) The United States Air Force (USAF) at VAFB will be responsible 
for the STS launches and DOD payloads. 


b. Facilities. The siting arrangement of the STS facilities at VAFB is 
shown in Figure 8-1. 

c - Grgupd Flow. The VAFB STS ground flow is shown in Figures 8-2a and 
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VAFB STS Ground Flow (Sheet "I of 2) 



8.2 


ON-LINE SHUTTLE OPERATIONS 

The VAFB STS payload on-line Shuttle operations are very similiar to those dis- 
cussed ,'n Section 3 for KSC. Only the differences between KSC and WTR are high- 
lighted here. Combined STS/payload ground operations functional flow is shown 
in Figures 6-3a and 8-3b, and Figure 8-4 shows the VAFB STS Timeline. 

8.2.1 Landing Activity . This phase of operations is identical to KSC (refer to 
Section 3) . 

8.2.2 Safing & Deservice Activity. This portion of the VAFB operation is simi- 
lar to the KSC operation except that it occurs in a safing and deservicing fac- 
ility located between the Landing Field and the Orbiter Maintenance and Check- 
out Facility (OMCF). (See Figure 8-2a). Returned payloads could be removed 

at this point in the flow if sofety considerations preclude removal at OMCF. 

8.2.3 Orbiter Maintenance and Checkout Activity . The Orbiter Maintenance and 
Checkout activity will be like that at KSC except that safing and deservicing 
will be accomplished in a separate facility as noted above. Payload installa- 
tions at this point could be identical to those shown in OPF in Section 3, or 
would be conducted in the Payload Preparation Room/Payload Chanqeout Room 
(PPR/PCR) adjacent to the launch pad. In either case, Orbiter payload accommo- 
dation modifications (i.e. kit removal /instal 1 ations) will be accomplished dur- 
ing this period. 

8.2.4 Vertical Assembly Prelaunch & Launch Activity . After erection of the 
solid rocket boosters and the external tank on the launch pad mount, the 
Orbiter is towed to the pad, erected and mated to the ET/SRB combination. At 
this point, Space Shuttle Vehicle (SSV) to launch pad interfaces are connected 
and verified. The cargo, if not previously installed, would be installed at 
this point thru the PCR. 

Vertical payload installation at VAFB is different than at KSC primarily due to 
the facility differences. At VAFB the payload may be delivered to the Launch 
Pad PPR (Refer t r Section 8.4. 3.4) where preparations for mating and checkout 
are completed, i ~argo is then transferred to the PCR from the PPR. Opera- 
tions to install the cargo using the PCR are very similar to those discussed 
for KSC in Section 3. Operations from this point are essentially identical to 
KSC launch operations. 
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Figure 8- 3a. VAFB STS Ground OpeM^on- Functional Flow (Sheet 1 of 2) 
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Figure 8-4. VAFB STS Processing Timeline (Assessment) 



t 


' • . \V ■ • * • ■ <■! ■ 

0.3 PAYLOAD OPERATIONS 

- ' : ■ ■ -ais;-.. .".'■&»£ xV-: .... • 

8.3.1 General .' The primary responsibility of the KSC/VAFB Program Liaison 
Office In Payload Launch Operations will be to provide support to the STS User 
•from arrival of the Payload at VAFB through the launch and recovery operations 
cycle. This includes supporting transient crews in verifying the operations of 
experiments, scientific equipment, and supporting systems, for that particular 
mission. 


8.3.2 Automated Payload Preparations . * The prelaunch preparations and testing 
of Automated Payloads at the launch site will vary for the different types of 
payloads. The schedule of activities must be established prior to the arrival 
of the payload and Ground Support Equipment (GSE) at the Launch Site, to assure 
satisfactory completion of all prelaunch preparations. 

‘ ' is;/ - ’ ' '• '• - .*• ■ • ■ 

a. Payload checkout will be defined by the STS User. Planned opera- 
tions will be integrated into the facility schedules with the end 
result being the Launch Site Support Plan. 

b. Initial payload operations will be performed in an assigned payload 
processing facility. After initial payload receiving, assembly and 
checkout operations are completed, and the payload will be trans- 
ported to the Spin Test Facility for any hazardous operations (such 
as solid propellant installation, hydrazine loading, or spin balanc- 
ing). '• If no hazardous operations are involved, the payload will go 
directly to either the Orbiter Maintenance & Checkout Facility 

( OMCF ) (for horizontal Installation), or to the Payload Preparation 
Room (for vertical installation). Typical flow of an Automated Pay- 
load is shown in Figure 8-5. 

8.3.3 Spacelab Preparation . ’ The Spacelab will arrive at VAFB in basically 
flight r e a dy c o n f i g u rat ion . A holding area for Spacelab will be provided in 
Building (TBD). The Spacelab is mated to the Orbiter in the OMCF. Interfaces 
with the Orbiter are verified prior to moving to the pad. At the Launch Pad, 
expendables are loaded and countdown operations performed. A typical process- 
ing flow is shown in Figure 8-6. 
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FACILITY FUNCTION 

SPACECRAFT MAINTENANCE AND 
CHECKOUT FACILITY (SMCF) 

FPF'» NO*. 1. Z 3 

1. RECEIVING AND INSPECTION 

2. SUBSYSTEMS CHECKOUT 

3. INTERFACE VERIFICATION 
A SYSTEMS CHECKOUT 

IL WfMHTANO BALANCE 

\ 

/ ■ ■ : — - 

ORBITER MAINTENANCE AND 
CHECKOUT FACILITY (OMCF) 

*L MATE TO ORBITER 
\l INTERFACE VERIFICATION 
X CLOSEOUT OF PAYLGAO BAY 

© 

1 

PAYLOAD PREPARATION ROOM 
(PPR) 

1. RECEIVE AND INSPECT 
Z CHECKOUT AND PREPARE PAYLOAD 
3. TRANSFER TO PCR 



PAYLOAD CHANGE OUT ROOM (PCR) 

1. ROTATE TO VERTICAL 

2. CARGO PREPARATION 

3. MOVE PCR TO ORBITER 

\ 

\ 

/ ■ :•>«. : .tiiVfe- 

LAUNCH PAD 



1. MATE TO ORBITER * 

Z INTERFACE VERIFICATION 

3. LOAD EXPENDABLES ON PAYLOAD 

4. LAUNCH READINESS CHECKOUT 

5. CLOSEOUT PAYLOAD BAY AND LAUNCH 

AUTOMATED PAYLOAD RETURNED FROM ORBIT 

— 

ORBITER MAINTENANCE AND 
CHECKOUT FACILITY {OMCFj 

1. SAFF ALL PAT LOAD SYSTEMS 

2. DEMATE PAYLOAD FROM ORBITER 

3. MOVE TO 5MCF 


• 

SPACECRAFT MAINTENANCE AND 
CHECKOUT FACILITY (SMCF) 

1. PURGE AND SAFE 

2. REMOVE PERISHABLE EXPERIMENTS 
(IF A?PLICABLE) 

3. PREPARE FOR SHIPMENT 

4. SHOP 


BSO MM 


Figure 8*6. Typical Automated Payload Flow at WTR 
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FACILITY 

. FUNCTION 
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SPACELAB HOLDING 


1. STORAGE 


ORBITER MAINTENANCE AND 
CHECKOUT FACILITY (OMCF) 


1. MATE TO ORBITER 

2. INTERFACE VERIFICATION 

3. CLOSEOUT OF PAYLOAD BAY 




1 . 

LOAD EXPENDABLES ON SPACELAB 

LAUNCH PAD 

2. 

LAUNCH READINESS CHECKOUT 

3. 

LAUNCH 



SPACELAB RETURNED FROM ORBIT 


ORBITER MAINTENANCE AND 
CHECKOUT FACILITY (OMCF) 


1. SAFE ALL SPACELAB SYSTEMS 

2. REMOVE PERISHABLE EXPERIMENTS 
(IF APPLICABLE) 

3. DEMATE SPACELAB FROM ORBITER 


SPACELAB HOLDING 


PREPARE FOR SHIPMENT 
SHIP 


BSG 1105 


Figure 8-6. Typical Spacelab Flow at VAFB 



8-11 










8.4 FACILITIES DESCRIPTIONS 

• " “ii '"* 1V ' $.y i'r* ••; - 1 / t : v 1 ♦ 

8 *4*1 Pa yioad Processing Facilities (PPFs) . To accommodate the Payload 
Processing at YAFB, checkout areas are planned in Building 836 anc in the Spin 
Test Facility Buildings 1610 and 1605. 

a. ^ MoSv payloads will be accommodated in one of the three Payload 

Processing Facilities within Building 836 (see Figure 8-7), sub- 
ject to certain modification and constraints identified in Dara- 
graph 8.4.2 and Table 8-1. 

b. Hazardous operations associated with Spacecraft build-up and spin 
balancing, will be conducted in the Spin Test Facilities (Buildinas 
1610 and 1605). 

8.4. 1.1 PPF_ 1 . Payload Processing Facility 1 consists of an 18,000 sq. ft. lab 
oratory area, and a 32 by 35-foot high service bay containing a 20 by 25-foot 
Clean Room. Project team personnel offices are in 10 by 50-foot trailers. 

a. Facility Capacity 
Floor Area: 


b. 


2240 sq ft (32 x 70 x 35 ft high ) Service Bay, 
and 1800 sq ft Laboratory area. 

35 ft. 

One 5-ton bridge crane 

30 ft. : ..... 

500 sq ft (20 x 25 x 14.5 ft high), class 100K ; 
Door access 11.33 ft x 12 x 20 ft high 
Available at 150 psi 
1800 sq ft and a Data Processing Office 
120V 1-phase; 120/208V & 400V 3-phase; 60 Hz 
(Transformer Bank Power Suppot) 

65-70 degrees F, R.H. at 50% or less r*r all 
temperatures 

vT* V- _ • . 

Facil ity Usage ^ 

Automatr PayToads Checkout 
Receivi 'nd Inspection 
Mate to Checkout Equipment 
Calibration of GSE/Spacecraft Systems 
Functonal Electrical Checkout of Experiments 
Integrated Systems Tests 


• ■ ... ... 

Ceiling Height: 
Cranes : *an 
Hook Height: 

Clean Room: 

Door Access: 
Compressed Air: 
Lab Area Support: 
AC Elec Power: 

Envir Control: 


■ j ■ 

v.. 
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8.4.1. 2 PPF 2 . 1 Payload Processing Facility 2 consists of a 16 by 30-foot 
Clean Room "and 3700 sq ft work area, 

a. Facility Capacity *••-«■ p- 

Floor Are a: 3700 sq ft, 45 x 82 x 35 ft high Service Bay 

Ceiling Height: 17 feet usable ’ 

Cranes: V:.. One 1-ton fixed, two 1-ton monorail 

Hook Height: 23 ft 6 in fixed crane, hook height 16 ft 5 in 

Clean Room: 23 ft 6 in high, class 10K clean room, door 

access 16 x 17 ft -v > 

Door Access: Two doors into area from high bay service area 

i ... , (11 ft 6 in x 18 ft, and 18 ft x 16 ft high) 

Compressed Air: . Available at 150 psi . 3 

AC Electr Power: 120V 1-phase; 120/208V 3-phase; 60 Hz 

(Transformer Bank Power Support) 

Lab Support Telemetry Shop and Telemetry Office, and Meehan- 

■tv . ical Equipment and Transmitter Room 

Envir Control: 73+2 degrees F, approx 50% R.H, ' 

b . ; Facility Usag e •;>* : . { 

Automated Payload s Checkout 
Receiving & Inspecton 

Mate to GSE Checkout . ; 

Calibration to GSE/Spacecraft Systems 
Functional Electrical Checkout of Experiments 
Integrated Systems Tests 

8. 4. 1.3 PPF 3 . Payload Processing Facility 3 consists of the following: 

a. Facility Capacit y • 

2500 sq ft, 45 x 60 x 35 ft high Service Bay 
35 feet usable »• 

One 6-ton monorail (traverses into clean room) 

14 feet 

20 ft x 17 ft high, pla^s 100K clean room, door 
access 10 x 15 ft high and 10 x 15 ft doors to 
clean room • - 

Two doors into high bay area 10 x 15 ft high 
Available at 150 psi 
120V 1-phase; 120/208V 3-phase; 60 Hz 
Telemetry Shop and Telemetry Office, and Mechan- 
ical Equipment and Transmitter Room 
72+5 degrees F, at 60% R.H. or less 


Floor Area: 
Celling Height: 
Cranes: 

Hook Height: 
Clean Room: 


Door Access: 
Compressed Air: 
AC Electr Power: 
lab Support: 

Envir Control: 


b. Facility Usage 

Automated Payloads Checkout 

Receiving & Inspection 

Mate to GSE Checkout 

Calibration to GSE/Spccecraft Systems 

Functional Electrical Checkout of Experiments 

Integrated Systems Tests 
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8 .4.1.4 : ' Isotope Storage Buildin g. An Isotope Storage Buildina (fiqure 8-8) 
H located Wcent to the Ws “(Bldg 836)/ Tl ,, 10 by 14 foot building 
having an entranceway measuring : 7 feet j- 1-inch by 2 feet 8 inches, Ms 
constructed of concrete blocks, and is surrounded by a 6 foot chain link 

niohttimfl h° r secur , lty purposes, the building area is illuminated during 
nighttime hours, and alarm sytem indicates when the vault is opened. Access 

1 control led by the KSC/VAFB Program Liaison Safety Engineers. The vault 
provides for storage of small calibration sources. 


*> r. - 

Facility Capacity 
Floor Area: 
Ceiling Height: 
Crane: 

Door Access: 
Security: 


70.5 sq ft, 10 x 7.5 ft vault, air conditioned 

8 ft 4 in 

None 

7 ft 1 in x 2 ft 8 in. 

Area is fenced, security alarm, and 
fl oodl ighted. 


Facility Usage 
Isotope Storage 

Small Calibration Source Storage 



Figure 8-8. Isotope Storage Building 
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jj'J;*: 5 Spin Tes t Facility . The Spin Test Facility consists of the Spin Test 
Building, Control Building, Guardhouse, and Fire Pumping Station. 

a- Facility Capability . ■■ Balances nieces from 5 to 6,000 pounds 
measuring 4 to 240 inches in diameter, 12 to 240 inches In height 
with continuously variable speeds of 30 to 500 RPM. 


Floor Area: 
Ceiling Height: 
Cranes: 

Hock Height: 
Clean Room: 

Door Access: 
Compressed Air: 
AC Electr Power: 
Envir Control: 


’2135 sq ft (35 ft x 61 ft x 45 ft) 
35 ft usable 

Two 5-ton overhead bridge 

35 ft 

None 

17 ft wide 30 ft high 


72 + 3 degrees F; R.H. 40 to 50% with control 
limits of + 5% 


b. i Facility Usage . 

Spin Balance Spacecrafts, Solid Motors, and combinations thereof 
Spacecraft Buildup 

Spacecraft Mating to Solid Upper Stages 




8 : 4,2 • Paylo ad Processing Facility Constraints . Payload shipping container 

size, transporters, handling fixtures, and procedures should take into consider- 
ation the crane height limitations summarized in Table 8-1. If these limita- 
tions cannot be tolerated, utilization of the existing PPFs will be limited. 
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Table 8-1. Existing Facilities Limitations 


PAYLOAD PROCESSING FACILITY 1 

1. No hoist in Clean Room. 

2. Maximum height of payload on dolly limited by Clean Room height of 
14 ft 5 in. 

3. Maximum height nf 5- ton bridge crane is 30 ft. 

4. Entry door is 12 ft wide x 20 ft high. 


PAYLOAD PROCESSING FACILITY 2 

1. Maximum height of payload and dolly limited by Clean Room height 
of 16 ft • • 

2. No hoist in Clean Room 

3. Shipping container and/or cover design must be such that it can be 
removed by one of the following: 

a. Fixed 1-ton hoist, 23 ft 6 in high, 16ft 5 in hook height. 

b. 1-ton monorail, 2 ea 18 ft high, 16 ft 5 in hook height. 

c. 25-ton bridge crane in adjacent airlock area (non controlled 
environment), 25 ft 10 in high. 

4. Shipping container-to-work dolly transfer (If required) limited by 
same hoists. 


PAYLOAD PROCESSING FACILITY 3 

All payload and container handling must be done by 6-ton monorail with 
14 ft hook height or in an airlock with 25-ton bridge crane, 25 ft 10 
in high. 


SPIN TEST FACILITY 


No Clean Room 



> 


8.4.3 STS Processing 
processing Tael 11 ties is 


F aci 1 i ties . The general 

shown Tn Figure 8-9. Tl 


n ' 1 1 V"° wn 10 F1 9 ure 8 " 9 - The Safing and Deservicing 

r« y Jr S mV u ?£ en ? nce and Checkout Facility (OMCF), Hypergol ic 

thru^ 4^4 Uy HSF ’ and the L#unch Pad are Ascribed in paragraphs 8.4. 3.1 
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Figure 8-9, STS Processing at VAFB 
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3.4. 3.1 Sa fi ng and Deservlcing Facility (SDF) . The SDF (Figure 8-10) 

provides post flight safing and deservicing capability for the Orbiter. 
Normal SDF operations include: Crew egress, Orbiter jacking, cooling of 

exterior surfaces and interstitial cavities, classified data purge, safing of 
ordnance items, venting, draining and purging of hypergolic modules and 
payload, venting of gas systems, preliminary Orbiter inspections and removal 
of external hypergolic modules. 

Key features of the SDF are: 

a. 21,000 sq ft area 

b. Class 100,000 clean air to crew module at 75 + 5 deg F, 50% R.H. 
max 

c. Cryogenic vent, burn stacks 

d. Hazard gas detection systems 

e. Two 5-ton bridge cranes 

f. Electrical power 
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8.4,3. 2 Orbiter Maintenance and Checkout Facility ( OMCF) . ^ The OMCF as shown 
in Figure 8-11, will be sized to house the Orbi ter during maintenance and check- 
out. It will contain the maintenance shops, equipment rooms, LPS terminal 
room, and Support Equipment required to perform all post- and preflight opera- 
tions required to ensure flight readiness of the Orbi ter for a subsequent mis- 
sion. In addition, the OMCF will provide the capability to load payloads re- 
quiring installation while the Orbiter is in a horizontal position. The OMCF 
may also provide for storage of the Orbiter when not required for a mission. 

Key features of the OMCF are: 

a. 46,000 sq ft area 

b. Environmental controlled to 70 + 5 deg F and 45% R.H. max 

c. Class 100,000 level maintained in crew module platform and payload 
enclosure 

d. Fluid servicing system (non-hazardous) 

e. Two 20-ton bridge cranes 

f. Electrical power including 28 VX and 400 Hz 

g. Hazard and lightning protection 







8.4. 3. 3 Hypergolic Service Facility ( HSF ) - The HSF (Figure 8-12) provides 
capability for inspection, maintenance and checkout of the Orbiter hypergolic 
systems, including Orbital ' Maneuvering System (OMS), Delta V Kits, Reaction 
Control Systems ( RCS) forward and aft, and Auxiliary Power Units (APU). 

Key features of the HSF are: 

i \ 

a. 16,211 sq ft area 

b. Environmented controlled to class 100,000 at 75 + 5 deg F and 50% 
R.H. max •- 

c. Gas distribution systems (GN?, GHe and Air) : 

d. Three 5-ton hoists 

e. Electrical power including 28 VDC and 400 Hz ; 



re**'scrtvt 


Figure 8-12. Hypergolic Service Facility 
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S.4.3.4 Launch Pad Facilities . Launch pad operations are defined as those op- 
erations required to integrate, test, service, load, checkout, and launch the 
Space Shuttle, * The major facilities required at the launch pad to support 
these operations are shown in Figure 8-13. The three key facilities shown are 
the Mobile Service Tower (MST), the launch mount, and the payload facilities 
(PPR and PCR). 

a. The MST, shown in the parked (launch) position in Figure 8-10, pro- 
vides the crane, work platforms, SE installations, and weather pro- 
tection required to support the SSV integration and checkout opera- 
tions. When employed for SSV integration and checkout operations, 
the MST is transported on rails, positioned, and tied down over the 
launch mount. 

b. The launch mount provides the base upon which the SSV is assembled 
and subsequently launched. The launch mount incorporates such 
features as the SRB holddowns and the Tail Service Masts (TSMs). 

c. The payload facilities are comprised of the Payload Preparation 
Room (PPR), located below grade, and a mobile Payload Changeout 
Room (PCR) both of which are environmentally controlled. 

(1) The PPR and the PCR provide the capabilities for processing, 
servicing, and loading the cargo into the Orbiter. 

(2) The PCR will provide capability for 360 degree payload access, 
multi-level decks, communications, 6SE provisions, power, air- 
lock, and environment/contamination cc.itrol . 
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8.4.4 Base Support Facilities . The following existing facilities are avail- 
able to support STS operations. Base support facilities include administra- 

tive and technical offices, maintenance, logistic, ordnance, laboratories, 
conmunications, data, propellant support, hosplta 1 , security, and fire control 
support. 

• •• .V- • 'Tv ’ 

a. JP and Gasoline Storage and Transfer 

Purpose of this facility is to provide intermediate storage of Jet 
Propulsion (JP) fuel and aviation gasolines for distribution to 
dispensing facilities. The facility will have the capacity to 
store a minimum of 50,000 gallons of fuel. A minimum of two tanks 
will be provided. Tanks shall be above ground, covered, and 

floating pan type. 

b. Automotive, GSE, and Heavy Equipment Shops 

This facility provides protected facilities for personnel and 
equipment associated with repair and maintenance of heavy equip- 
ment, assemblies, and components. 

c. Communications and Data Processing (Existing Building 8510) 

The Communicaton and Data Processing facility consists of a build- 
ing of 82,249 square feet, located in the industrial area. This 
facility incTdes instrumentation and accessories for distribution, 
control, processing, and/or storage of. data for all facilities in 
the launch, landing, and industrial areas. These are part of Or- 
biter/Booster ground operations and flight operations support 
instrumentation, comnunications, and data network. 

d. Payload, Ordnance Storage( Existing Building 1551) 

Purpose of this facility is to provide storage for units and sub- 
assemblies of the payload, ordnance, and nuclear materials. ,The 
facility will be of the Igloo magazine type, as described in Air 
Force Standard Facility Requirements M paragraph 442-264}. !-, The 
facility will be steel, arched, earth-covered structures to prevent 
■ propagating explosions, to maximize isolation and security, and to 
provide constant- temperature environment. The facility will be 
I provided with adjustable vertical shelving and have adequately 
sized doors to permit access of standard loading and transport 
equipment. The gross area of the facility is 912 square feet, with 
228 square feet for ordnance, 446 -square feet for nuclear 
j material, and 228 square feet for pyrotechnic materials. A 
, minimum of four igloo structures is required. 
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e. Nuclear Materials Storage 

i 

The nuclear materials storage Is included in the payload Ordnance 
Storage Facility. Of the total 912 square feet of igloo type, 
earthmound structures, 456 square feet are for nuclear material 
storage. I 

f. Precision Measurements Equipment Laboratory (PMEL) 

The facility Is required for the calibration and certification of 
gauges, meters, and Instruments associated with facilities, facili- 
ties systems, ground support, and shop test equipment at regular 
and unscheduled intervals. 

It is environmentally controlled and protected to assure that elec- 
trical and physical standards are maintained constant. The stand- 
ards and calibration equipment will be In accordance with TO 
(Technical Order) 33-1-14. 

9* Ad ministrative and Technical Offices . [ 

The purpose of this facility is to provide for organizational and 
command structure of engineering and operations. Space may be made 
available to contractors associated with vehicles and payloads who 
are resident at the site and participate in launch maintenance and 
mission planning. 

Air Force definitive design AD 30-02-63, Type VI is selected as 
meeting a size requirement of about 35,000 square feet, including 
other than purely administrative functions. 

Photo services and data processing of an administrative or logis- 
tics nature are also accommodated within this building. 

h. Medical Facility (Bldg. No. 13850) ( 

The capability of the existing composite medical facility, Bldg. 
No. 13850, is adequate for support of the program and total base 
requirements. 


i 





8.5 


YAF8 SUPPORT LABORATORIES & SERVICES 


The support laboratories and services provided at VAFB are described in para- 
graphs 8.5.1 thru 8.5.13. 


8.5.1 Metrology. The Precision Measurement Equipment Laboratory, under con- 
tract to SAMTEC, provides repair, overhaul, and calibration of precision meas- 
uring equipment. 

. . . _ < • 

a. Electrical AC-DC: Includes equipment for measurement of voltage, 

current, resistance, power and magnetic flux in the spectrun from 
DC to 100 KHz. 

b. Electronic/Electromagnetic: Includes capability for measuring 

waveforms, power voltage, current, frequency, timing, phase, power 
and radiation in the spectrum from 20 Hz to 40 GHz. 

c. Mechanical /Optical : Includes equipment for measurement of. force, 

torque, length, direction, vibration, pressure, vacuum, optics, 
acoustics, and velocity. 


d. Precise Time/Time Interval: Capability for maintaining and dis- 

tributing precise time and synchronization. 


The laboratory is environmentally controlled with temperature maintained *t 75 
deg + 2 deg Fahrenheit in all calibration areas. Relative humidity for all 
areas is 30-50 percent. 


A mobile calibration van is operated for in-place calibration at operational 
sites on VAFB. There is also a loan pool for sophisticated test equipment as a 
convenience to a user who may not desire to procure the equipment because of 
infrequent use. 

8.5.2 Component Cleaning Facility . .vTiie Component Cleaning Facility provides 
cleaning, plating, repairs, testing, and inspection of Aerospace Ground Equip- 
ment, spacecraft, and missile equipment. ■ Metal plating, hydropneumatic , hydro- 
static testing and hydraulic flow tests can be conducted in accordance with re- 
quired specifications. The services include: 


a. Disassembly, inspection, cleaning, . and replacing components in 
proper chemical solutions. Processed parts are reassembled in an 
environmentally controlled Clean Room to achieve the required 
military or vendor specifications. 

b. Nickel, Silver, or Cadmium parts plated to the required thicLress, 
(For example, renew electrical contacts on high voltage switchgear 

' by building up silver on the contacts.) 
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c. Hydraulic pressure testing of components up to 15,000 psig and at 

specified variable flow rates. ? 

d. Pneumatic testing of components up to 12,000 psig employing air or 
nitrogen. 

i 

e. Hydrostatic testing up to 30,000 psig. . 

8,5.3 Propellants and Gases . The following propellants are routinely handled 
and stored in the quantities listed* 

a. Liquid Oxygen: 350 tons Ready Storage is maintained on base. ■ De- 

liveries from the Union Carbide Divison are made from Los Angeles 
with 24 hours notice. 

b. Liquid Nitrogen: 600 tons maintained at VAFB. Deliveries are reg- 

ularly scheduled from the Union Carbide Division to maintain this 
level. 

c. RP Fuel: 50,000 gallons are stored on site. Delivery is made by 

truck from Lake Charles, Louisiana. 

d. Inhibited Red Fuming Nitric Acid (IRFNA): 104,000 pound storage 

capacity is maintained. Delivery is by truck from Buffalo, New 
York and requires 21 days after notification. 

i 

e. Unsymmetrical Dimethyl Hydrazine (UDMH): 49,000 pound storage 

capacity exists at VAFB. 

f. Aerozine 50: The VAFB has a storage capacity of 165,000 pounds 

plus two trailers of 30,000 pounds each. The product is received 
by truck from Rocky Mountain Arsenal. 

g. Nitrogen Tetroxide: Storage capacity is 265,000 pounds plus two 

trailers of 65,000 pounds each. This oxidizer is received by 
conmercial truck from Vicksburg, Mississippi. 

h. RJ-1: The base storage capability is 40,000 gallons. Normally the 

fuel is delivered by commercial truck from Los Angeles direct to 
the user. 

i. Helium: 1 Bureau of Mines Helium is delivered by rail to a siding on 
base at the storage facility. The storage capacity is 548,000 SCF. 
In addition, there are six tube trailers on base which operate at 
2200 psig. 

j. AVGAS 115/145: Two storage facilities, 1712 and 1713, each has a 

capacity of 50,000 gallons. Deliveries as required are made by 
truck from Norwalk, California. 
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k. Jet Fuel JP-4 : The VAFB two storage facilities, 1702 and 1703, 

having capacities of 5,000 barrels and 10,000 barrels are pickled 
presently. 

l. Vehicle Fuel: The base service stations have storaqe capacity of 

85,000 gallons. 

m. Diesel Fuel: Facility 1701 maintains the capacity of 125,000 

gallons of diesel fuel at all times. When required, it is resup- 
plied by truck from San Diego, California. 

n. Nitrogen Tube Trailers: There are 5 Nitrogen tube banks available 

VAFB Tor use at the various launch and launch support 
facilities. These operate at 2200 psig. 

o. Air Force M0GAS: There are two AF-owned facilities, 379 and 10745, 

which have a total capacity of 40,000 gallons. 

Secure storage areas exist for unique gases and propellants required by a spec- 
ific poject; usually such propellants are shipped in advance by the vendor and 
held until required. 

8*5.4 . Fuels Analysis Laboratory . The Fuels Analysis Laboratory performs 
chemical and physical tests of propellants, gases, hydraulic oils, and fluids 
at VAFB. There are presently eight chemists assigned and it functions 
primarily as a quality control facility. The following products are routinely 
analyze* to required specifications. 

a. Liquid Oxygen 

b. .Liquid Nitrogen 

c. Gaseous Nitrogen 

d. IRFNA 

e. UDMH 

f. Aerozine 50 

g. Nitrogen Tetroxide 

h. RJ-1 

i. RP-1 - 

j. Trichloroethylene 

k. Various cryogenics 

8*5*5 Ordnance Storage . VAFB provides sufficient bunkers or other approved 
buildings for storage ordnance. Incompatible classes of explosives will be 
stored at separate locations. 
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8*5*6 Launch Operations Communications . VAFB provides the necessary voice, 
video and data transmission facTTi ties for checkout, prelaunch, launch and ear- 
ly post launch support to Range users. The communications facilities at the 
individual launch sites interface with the SAMTEC Comnuni cations System for 
data transmission, data processing, down range clearances, timing, countdown, 
weather and voice coordination nets. ' 

• , ' K - ■, 

The Frequency Control and Analysis Center (FCAC) is the single point of contact 
for all elements and Range Users for Range Frequency matters.. The FCAC ensures 
that requests for scheduling radio frequency operations are compatible in the 
V AFB and Southern California environment. The FCAC also coordinates the inves- 
tigation and resolution of frequency compatibility and Interference problems. 



8.5.7 Wind Information . Wind towers as high as 300 feet are installed in 120 
locations on VAFB. Each tower has sensors on the 12, 52 and 100-foot levels. 
Wind and temperature data is transmitted by wire to the weather center. 


8,5.8 Data Processing. Data Processing Systems available at VAFB operated by 
SAMTEC are: 

a. IBM 7094 Data Processing System with peripheral equipment that in- 

cludes 4 data channels, 16 tape recorders, 1 card reader, 1 
printer, 1 desk storage unit. , 

b. IBM 7044 Real Time Data Handling System with 6 magnetic tape 

drivers, one line printer, one desk storage unit with 36 K capabil- 
ity and memory protection. , 


c. 

d. 

e. 


IBM 360-30 Data Processing System with 4 magnetic tape drive units 
disk packs and disk drive, and one printer. 



mJST 


IBM 360-65 Central Computer System with time sharing capability. 
Peripheral equipment includes 18 terminals , for off line users, 
2-Cathode Ray Tube Display units, one 3-pack disk drive, eight 
9-track tape units, two 7-track tape urits, 2 printers, and 4 card 
reader and key punch units. 


Four Sigma 2 computers are available to process and display Pulse 
Code Modulated (PCM) telemetry data. Each system includes display 
units, keyboard printers, and a time code translator. The line 
printers are capable of printing 1000 lines per minute and can 
acconmodate up to 20 lines of data updated every 90 milliseconds. 


t 
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f. Two Sigma 7 computers located at VAFB are available for Range User 
batch processing. Their ancillary equipment includes 1 paper tape 
reader, two 7-track digital tape units, four 9-track tape units, 
four 6 megabit Disk Storage Units, and 2 Cathode Ray Tube display 
units . 

Payloads being processed at VAFB will request computer time on the Data Pro- 
cessing Systems through normal Range scheduling procedures. 

8.5.9 Range Timing. The Range Timing System provides a basic common denomin- 
ator to the data gathering process, operational data, and data reduction ac- 
tivities. Timing is kept synchronized to Universal Time Coordinated (UTC). 

8.5.10 VAFB Timing Center . The basic component of the Timing system is the 
Central Timing Signal Generator (CTSG) which generates a series of individual 
identifiable groups of electrical pulses held to extremely close time relation- 
ships. The pulses provide instrumentation sites with timing signals that are 
used to correlate data. 

a. The principal equipment consists of two identical but completely 
independent time code generators, each supplied from separate fre- 
quency standards, and powered by separate DC power supplies. The 
output signal from either of the two identical time code genera- 
tors is manually switched to line drive amplifiers through a tran- 
sfer and alarm panel. Coincidence-sense circuits continuously mon- 
itor the outputs of the time code generators and activate visual 
and aural alarms in event of an out-of- tolerance condi ton. The 
time code generators are controlled by primary atomic frequency 
standards and are kept on time to better than + 10 microseconds 
relative to UTC. 

t . 
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b. The complete GTSG includes one WWV receiver, a VLF receiver, a 

LORAM-C timing receiver, a transfer and alarm panel, primary atomic 
time base oscillators, time code generators, patch panels, line 
driver/amplifiers, power supplies, one monitor oscilloscope, and 
recording oscillographs. ; 

* ■ ’• ; •• ~ i!v - ■:**&. is, 

8.5.111 Shop Support . A Technical Support Shop performs minor work in support 
of launch operations. Capabilities include mechanical, electrical, carpentry, 
painting, and machine work, * Requests for work to be performed by the shop are 
submitted on a standard "Request for Support Services" for (WLOD Form 114, Rev 
May 1970) with each requestor responsible for providing the required informa- 
tion, and attaching drawings, schematics, and other documents, as necessary. 


i 
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8*5. 12 Mission Status Center ( MSC ) » , The MSC will provide the Mission 

^ na 9®£ s * Paylosd Owner/operators, Principal Investigators, and NASA Opera- 
tions/Management personnel with current mission processing and operations data 
trm prelauncn through post launch. The MSC displays will present the detail- 
ed payload waterfall" charts for current missions (automated or Spacelab) as 
wen as those missions planned for the following twelve months. the STS 

waterfall chart will be included for each Mission Status Display incorporat- 
ing all payload on-line Shuttle Operations. 

a. Displays (video and Printouts) will be available in the MSC for 
near real time viewing and status of tests on the payload and STS. 

b. The Launch Site Support Managers (LSSM) will be responsible for 

supplying Information in a timely manner to keep the status 

^ displays current. 

• ■, , - 1 

c. Operations Center - The Operations Center will provide the 

necessary displays and communications required by the mission 
personnel from Payload/Orbi ter Integrated Systems 3 Test through 
liftoff, and on orbit and de-orbit operations, as required. These 
real time displays along with the Range and off Range; (NASA Mission 

Agents) communications^ (voice, data, video, etc.), will permit 

mission personnel to directly monitor and participate in all their 
operations. The existing NASA Mission Director Center (MDC) and 
office space in the west wing (Building 840) can be readily adapted 
to the Mission Status Center requirements. , 

8.5.13 Admi ni strati ve Support . The following services will be provided to 
NASA elements and their support cntractors on VAFB, These services could be 
supplied to non-NASA payload contractors on a cost reimbursable basis. 

a. Office Support 

Telephone, teletype and facsimile, Mail pickup and delivery 
Graphics. 

b. Security 

NASA Contractor Guards will control access into the NASA Space 
•Shuttle Payload Support Area. All private vehicles will be parked 
outside the fenced area. Access will be controlled by use of a 
personnel badge system specified by the NASA Security Office. 

c. Purchasing ; 

Purchases and contracts for specialized project requirements and in- 
ventory replenishment of non-listed items will be provided consis- 
tent with the Program Operating Plans. 
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<1. Supply 

Requisition, inventory and issue of supplies will be accomp! i shed 
in support of WLOD maintenance and operation functions and Shuttle 
payload requirements. 

e . Shipping Receiving and Storage 

The KSC/VAFB Program Liaison Office will provide shipping services 
(including packing and crating), receiving and closed storage 
facilities. Special arrangements will be made for hazardous ship- 
ments and support outside of normal working hou-s. 

f . Reliability and Quality Assurance 

The KSC/VAFB Program Liaison R&QA Office will perform surveillance 
of operations associated with the installation of either Automated 
or Spacelab Payloads into the Orbiter. (it is recognized that USAF 
personnel at WTR will have primary responsibility for this task 
with KSC/VAFB Program Liaison Office personnel and transient 
payload owner personnel acting in a supporting role). 

g. Safety 

The KSC/VAFB Program Liaison Safety Office directs the overall 
safety program and has responsibility for matters of safety during 
operations performed by NASA, NASA Contractor personnel, and other 
personnel using NASA facilities at VAFB. Overall safety must have 
SAMTEC Safety approval. Fins' authority rests with the SAMTEC Com- 
mander on safety matters pertaining to WTR operations. 

h Transportation 

The GSE Interagency Motor Pool located on base provides passenger 
and general purpose vehicles to federal civilian agencies and auth- 
orized contractors. Vehicles are also available for TOY personnel. 

Special mission airlift requirements will be programmed through 
joint management in accordance with current DOD regulations. Each 
payload owner will be responsible for the delivery of his payloads 
to the launch site. Transportation of payloads on VAFB is the 
responsibility of the STS User. Transportation can be arranged 
through the GSA Interagency Motor Pool if a payload can be trans- 
ported on trucks or pickups. In any case, the STS User is respon- 
sible for transportation on VAFB, including any environmental 
controls required in transit. 

1 . Tracking and Data Networ k 

The network support for NASA missions will normally be accomplished 
1 by NASA facilities. If requirements exist or in-flight problems 
develop, resources of both NASA and DOD will be made available. 
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8.6 SUPPORT EQUIPMENT 


Unique support equipment for Automated or Space! ab payloads will be provided by 
the STS User. Multiuse Mission Support Equipment (MMSE) discussed in Section 

4.7 may be candidates for use. 



8.7 VAFB LAUNCH PROCESSING SYSTEM 

Detailed information concerning the VAFB LPS is not available at this time. 
LPS data will be updated to include detailed Information when the LPS 
interfaces have been identified and responsibilities defined. Capabilities 
should be similar to that for KSC discussed in Section 4.8. 


t 
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SECTION IX 

PAYLOAD DESIGN CONSIDERATIONS 

The purpose of this section is to express concerns of Launch site personnel for 
various payload features, based on experience from other programs. The consid- 
erations which follow can be treated as guidelines, in the absence of specific 
design requirements. They are presented in the interest of achieving reliable, 
efficient, and trouble free launch operations. The principal document for de- 
sign of GSE to be used at the launch site is JSC Specification SW-E-QQQ2, Space 
Shuttle Ground Support Equipment - General Design Requirements. 

9.1 GENERAL DESIGN CONSIDERATIONS 

a. Human engineering criteria similar to MIL-STD-1472 are assumed to be a 
normal requirement. Specific concerns based on past experiences in- 
clude the following: 

(1) Indications should correspond to adjustment or control inputs. 

(2) Accessibility to accomplish maintenance and checkout tasks. 

(3) Sufficient clearance around connector or fluid line interfaces. 

(4) For support equipment interfaces consider all areas of use and 
what connections must be made with units in place. 

b. The following considerations shall apply: 

(1) Capability to verify redundant functions should be considered. 

(2) Consider lighting requirements in restricted/closed areas with 
respect to known or contingency ground operations. 

(3) Realistic cleanliness requirements should be specified. Consid- 
erable time and effort can be expended maintaining unnecessarily 
stringent requirements. Maximun immunity from contamination 
should be 'built in' by use of filters ahead of sensitive compo- 
nents, etc. 

(4) Avoid traps where debris, loose hardware or other contaminants 
could collect and be difficult/impossible to remove. 

(5) Standardize nomenclature between flight hardware and related sup- 
port equipment. Avoid use of similar but different nomenclature 
which can lead to confusion in test operations. 

9.2 MATERIALS 

a. Flarmiable materials should be avoided wherever possible because of the 
potential hazard environments in many areas, expecially on Og enriched 
areas. 
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b. Outgassing characteristics of materials should be evaluated for effect 
on systems/experiments, “ in addition to crew compatibility per NASA 
Handbook NHB 8060.1. This is especially true for any material used 
for flight closeout (sealing plugs, etc.) or standard repairs. 


9.3 ELECTRICAL 

a. For umbilical or special connectors, avoid blind mating or special ad- 
justments required to ensure satisfactory mate. 1 

• v: ' f is-. :.- //,• ' n . 

b. Electrical connectors should be designed/labeled to preclude incorrect 
mating. 

c. Capability to power equipment from more than one source should be con- 
sidered. Insensitivity to facility power transients, such as exper- 
ienced in electrical storms, should be considered. 

d. Pyrotechnic systems should accommodate no-fault (unintentional firing) 
testing during combined systems ground operations. 


9.4 MECHANICAL/STRUCTURAL : 

V' •••''' ■' 

a. Avoid use of non-standard fasteners. Specify torque values for all 
applicable installations. 

b. Assemblies requiring blind installation shoulu be avoided., 


c, Provisions for electrical bonding verification of assemblies should be 
made. 

d. , Panel mounted components should be removable frpm the front. 

9.5 FLUID SYSTEMS 

a. vdick disconnects should have one of the following protective 
features: 

(1) "Double Action" feature, i.e., internal poppets should seal prior 
to final collar release. A positive means of evaluating adequacy 
or internal seals before initiating final disconnection should be 
provided. 

I ■ ‘ ’ -1 1 

(2) If "Double Action" Quick Disconnects (QD's) are not available, 
positive valve closure should be provided on flight-half as 
closely coupled to the QD as practical. 

b. Fluid connections should be designed/labeled to preclude incorrect 
mating. 


SECTION X 
USER CHARGE 


10.1 GENERAL 

NASA policy on reimbursement for use of the STS is contained in "STS Users 
Handbook”, and "STS Reimbursement Guide" JSC 11802, latest issue. Policy on re- 
imbursement for use of non-STS facilities, equipment, and services at KSC are 
contained in this handbook. Included herein are reimbursement policies on KSC 
payload processing facilities, and KSC launch site support services not covered 
by the basic STS charge. User charges for VAFB are TBD. 

a. The basic STS user charge covers the following launch site support 

services: 

(1) Launch site participation in payload design reviews - subject to 
mutual agreement. 

(2) Review of all payload specifications and test data required by 
NASA to reasonably determine safety and compatibility of the pay- 

load to launch and launch site processi:* operations. 

;■ . . . .■ »• . . 
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(3) Transportation of STS User payload from the location where the 
simulated orbiter to payload interface verification test 
(normally CITE) is conducted, to the OPF or PCR. 

(4) Installation of STS User payload into the CITE facility, if 
required, and installation into the orbiter. 

(5) Simulated orbiter to payload interface verification and compati- 
bility testing in the CITE facility. This will not Include end- 
to-end functional testing, unless specifically included in the 
Launch Site Support Plan. 

(6) Orbiter to payload interface verification either in the OPF or on 
the Pad prior to launch. This testing may not include end-to-end 
functional testing. Requirements for end-to-end functional 
testing will be determined on a payload by payload basis, and 
Included in the Launch Site Support Plan. Costs for these tests 
will be negotiated with the STS User and includad in the basic 
STS user charge, 

(7) Launch operations. 

(8) Remove! of a payload which returns to the prime landing site. 

(9) Removal of a payload from the Orbiter if it cannot be ferried in 
the Orbiter from the secondary or a contingency landing site. 
Responsibility for returning removed payloads is TBD. 
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b. launch site support services for optional flight systems (flight kits, 
upper stages, spacelab) are included in the price negotiated for use 
of these optional systems. See the "STS Reimbursement Guide" for user 
charges for these options. 

c. User charges for special testing, like end-to-end functional testing, 
which is ever and above that which is required to verify interface 
compatibility must be negotiated as a part of the basic STS charge, or 
as a part of the charge for one of the optional flight systems. 

10.2 PAYLOAD PROCESSING FACILITIES 

All STS Users will pay an operation and maintenance charge of $1,326.00 per day 
for use of the following Payload Processing Facilities: I 

a. Hangar S 

b. SAF.F-2 

c. Delta Spin Test 

d. Building AM 

e. Hangar AE 

f. Hangar AO 

g. ESA 60 

This price Includes the utilities and basic janitorial support. Commercial 
users of these facilities will pay an additional $1,007.00 per day. This 
additional charge Is a "use charge" (In lieu of depreciation, or replacement 
cost recovery), and is properly viewed as rent. 

i • •: l' 

10.3 SUPPORT SERVICES 

The price for support services will be determined by the amount and type of 
services required. These services are identified in Section V of this 
Handbook. Certain of these services will be covered, in whole or In part, by 
the operation and maintenance charge for use cf a facility, e.g., housekeeping, 
mail service, food service, etc. A list of the support services that KSC 
views as necessary, will be priced at the time a Preliminary Payload Inte- 
gration Plan is issued. 

a. This list will indicate those services which are, or will be, covered 
by either: 

(1) The basic charge for use of the STS 

(2) The charge for an optional flight system 

(3) The charge for a payload processing facility 

. ■ • 

b. Support services which do not fall into any of the above categories 
will be negotiated directly with KSC, and will be listed in the Launch 
site Support Plan. 
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SECTION XI 
PUBLIC AFFAIRS 


11.1 GENERAL 

This section outlines functions of the NASA KSC Public Affairs Office and its 
Public Information Branch, Visitor Services Branch and Educational Programs 
Staff related to STS User public affairs activities. 

11.2 RESPONSIBILITIES 

, • '• . ,-i vV - ■ 1 \ • r "V- s &iV !?••• ‘l.i . 

11.2.1 Public Information Branch . .The Public Information Branch is responsi- 
ble for KSC 1 s relations with the various news media, the preparation of news 
releases on NASA programs and activities at KSC, and t.he development and con- 
duct of programs to inform the public concerning Center activities and opera- 
tions. 

. , ■ .;!> , ' 

11.2.2 Visitor Services Branch . The Visitor Services Branch is responsible 
for programs to accommodate distinguished visitors to KSC and for operation of 
the Kennedy Visitors Center and NASA Tours for the general public. 

11.2.3 ; Educational Programs Staff . The Educational Programs Staff is respon- 
sible for KSC relations with members of the educational community and the plan- 
ning and conduct of space-related seminars, lectures and other educational 
activities. 

11.3 OPERATIONS 

11.3.1 News Releases . NASA encourages STS Users to release information to 
news media concerning their activities. • The Public Information Branch will 
work with STS Users to develop an information plan for launches. In most cases 
information about STS User payload also will be included in NASA press mater- 
ials. Each STS User should provide the name of its Public Relations Officer 

to KSC's Public Information Branch at least six months before launch, or its 
designee for clearing news releases and answering questions from reporters. 

11.3.2 News Photographs . Photographs on the preparation of payloads may be 
desired to accompany news releases. Since access to payload preparation areas 
for photography is limited to personnel of the KSC/AFETR photographic support 
contractor, STS User management or public relations representatives should re- 
quest such photographic support well in advance of the need date through the 
KSC Public Information Branch. 

-• r ;••••" ;;j v - r-iLd ’ • • ; ; - ... •• 'dir •/, 

11.3.3 Visiting Media Representatives . The KSC Public Information Branch will 
cooperate with STS User management or public relations personnel to assure Cen- 
ter access for news media representatives covering their activities. When a 
STS User desires Center access for a media representative, such access should 
be requested throughout the KSC Public Information Branch. Access to KSC 
Public Information offices at the Complex 39 Press Site or the Headquarters 
Building will be arranged, and the STS User representative may meet the news 
media representative at one of those locations. 
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11.3.4 Tours. It is recognized that STS User officials and distinguished 
visitors toHiheir operations at KSC may desire orientation tours of the Space 
Center. Requests for such tours should be directed to the KSC Visitor Services 

Branch. 

D..3.5 Launching and Landing Viewing . The demand for accommodations for guest 
viewing of launchings and landings is expected to exceed available facilities. 
However, an attempt will be made to provide guest viewing for as many STS User 
officials and distinguished visitors as possible. Requests for ^uest viewing 
allocations should be forwarded to the Visitor Services Branch as far In ad- 
vance as possible. 

11.3.6 Educational Programs. STS User plans for activities involving the edu- 
cational community should be coordinated with the KSC Educational P?ograms 
Staff. 
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Thu appendix contains the listing of documents which are referenced in this 
Handbook. 

E.l NASA HEADQUARTERS 

(Unr umbered) Space Transportation System User Handbook 

{Unnumbered) Safety Policy and Requirements for Payloads Using the 

Space Transportation System, June 16, 1975 

NHB 8060. 1A Flammability, Odor and Off-Gassing Requirements and Test 

Procedures For Materials in Environments that Support 
Combustion 

NMI 8^60.10 Space Transportation System Support Requirements 

Management and Documentation 


E.2 KENNEDY SPACE 
GP- 1037 
GP-1052 

CR-1351 

fU umbered) 

(Proposed) 

(Proposed) 

(Proposed) 

(Proposed) 

(Unnumbered) 

(Unnumbered) 

KMI 1710.13 
KM I 1860.1/IS 
KHB 1710, 2/SF 
KHB 1860.1/SF 


CENTER (KSC) 

KSC Maintenance Capability Laboratories and Shops 

Glossary, Acronyms, Abbreviations for STS and Associated 
Paylc^ds 

Handbook KSC Payload Facilities Capabilities 

KSC Payload Support Equipment List 

KSC/MDC STS-PAM-D Ground Operations Plan 

KSC/MDC STS-PAM-A Ground Operations Plan 

IUS Ground Operations Plan 

Vertical Payload Integration Operations Plan 

Vertical Payload Facility Handbook, October 17, 1977 

VAFB Ground Operations Plan 

Safety Review of KSC Technical Operating Procedures 
Radiation Safety Policies and General Procedures 
Kennedy Space Center Safety Practices Handbook 
Radiation Protection Handbook 
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KHB 8610.4 

K-SM-01 

K-STSM-09 . 

K-STSM-09,5 

K-STSM-14.1.1 

K-STSM-14.1.2 

K-STSM-14.1.3 

K-STSM-14.1.4 

7 . 

K-STSM-14.1.5 

K-STSM-14.1.6 

KSC-STD-SF-0001C 

KSC-STD-DE-0Q02 

{Latest Issue} 


Operations and Maintenance Handbook 
Launch and Landing Project Plan 

r . 

: y -.1 

KSC STS Ground Operations Plan, Volumes I thru VI 
KSC Support Requirements System 
Facilities Handbook for Building ' AF 1 

» . . . .‘>.Y . • , - - i; . . 

Facilities Handbook for Buidllng 'AO' 1 

Facilities Handbook for Building ‘AM 1 

Facilities Handbook for Hangar 'S’ 

Facilities Handbook for Delta Spin Test Facility 

Facilities Handbook for Explosive Safe Area 60 

Safety Standards for Cranes, Slings, Hoists and Hooks 

Hazard Proofing of Electrically Energized Equipment, 
Standard fcr 

Shuttle Turnaround Analysis Report (STAR) 



E.3 JOHNSON SPACE CENTER (JSC) 

JSC 07700, Vol. XIY Space Shuttle System Payload Accommodations 



JSC 07700-14-PIV-01 


Space Shuttle System Payload Interface Verification, 
General Approach and Requirements 


JSC 10615 Shuttle EVA Description and Design Criteria 

JSC 11123 Payloads Safety Guidelines 

JSC 11801 (Proposed) STS User Management Procedures and Planning Schedules 

JSC 11802 (Proposed) STS Reimbursement Guide 

JSC 11804 (Proposed) Attached Payloads Johnson Space Center 


SW-E-0002 


Space Shuttle Ground Support Equipment, General Design 
Requirements 
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E.4 MARSHALL SPACE FLIGHT CENTER (MSFC) 

(Unnumbered) Interim Upper Stage User's Guide (Proposed) 

E.5 GODDARD SPACE FLIGHT CENTER (GSFC) 

(Unnumbered) Multimission Modular Spacecraft User's Guide 

GSFC STD 101.2 TDRSS User's Guide 

(Unnumbered) Earth Orbiting Automated Payloads, GSFC (Proposed) 

E.6 LANGLEY RESEARCH CENTER (LaRC) 

(Unnumbered) Long Duration Exposure Facility, Guide for Experiment 

Accommodations 


E.7 JET PROPULSION LABORATORY (JPL) 
(Unnumbered) Planetary Payloads, JPL 


E.8 OTHERS 
MIL -STD-1472 
AFETP -M-127- 1 

•y i 

AFM 127-100 
AFM 161-30 


Human Engineering 
Range Safety Manual, Volume II 
Explosive Safety j 

Liquied Propellants, Volume I 
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APPENDIX B * . 

SAFETY REQUIREMENTS FOR 

HAZARDOUS GROUND OPERATIONS/CHECKOUT PROCEDURES 


B.l HAZARDOUS PROCEDURES 


Hazardous procedures will Include a Safety Requirements section containing the 
following information; 

a. The specific hazard! s) encountered during the procedure. 
b„ Safety equipment required for each specific hazard. 

c. Safety rules, regulations or criteria unique to a specific hazardous oper- 
ation (e.g., flex hose restraints, safe air 0 o content, use of tag 
lines). 


B.2 HAZARDOUS WORK AUTHORIZATION DOCUMENTS 

All hazardous work authorization documents will Include applicable portions of 
the following safety provisions: 

a * Sup port Required From Other Agencies , such as Security, Fire Department. 
Environmental Health, Medical Department notification, System/Pad Safety, 
etc i 

Egui pment Requi red , such as toxic vapor detection, aspirators H? 
leak sensors, safety showers and eye washes, explosimeters, fire hoses, 
and protective equipment to be worn by operating personnel, e.g., fire* 
retardant suits, face shields, gloves, leg and wrist stats, etc. 


c. 


Safety Notations, will be inserted to call attention to hazardous steps or 
sequences in accordance with the following instructions: 


( 1 ) 


Caution and Warning notes will be used as required. They will not 
be numbered within the document,' but will be set apart from the text 

nrnrlnnla? t 5 eni 1n the center of the P a Qe immediately preceding the 
procedural step or sequence to which they apply. 


(a) Caution notes will be used as an alert of an operation, situ- 
ation, or requirement which, if not strictly adhered to or 
observed, could result in damage to equipment . 

(b) Warning notes will be used as an alert of an operation, situ- 
ation or requirement which, if not strictly adhered to or 
observed, could result in injury tn percnnnpi 


{2) Cautions and Warnings may be divided into two categories: 

i 

(a) Informative or Descriptive 

Those cautions/warnings which identify critical safety 
requirements or which alert personnel that certain safety 
measures or prescribed actions must be accomplished at a 
particular time In the operations. j 

This type caution/warning shall be Included In a document 
whenever it Is judged necessary for safety reasons to place 
special emphasis on an operation, situation or requirement. 

i 

(b) Hazardous Step Identification 

Those cautions/warnings which alert personnel that a hazardous 
procedural step or sequence follows Immediately. 

Whenever a step or sequence in a document Increases the hazard 
level, this type of caution/warning must be used to Identify 
the specific step or sequence, 

i 

(3) There are two formats which may be used for hazardous, step Identi- 
fication: 

la) The hazardous step or seauence will be immediately preceded by 
an “opening” caution/warning and Imnedlately followed by a 
’closing” caution/warning: 


CAUTION 

THE FOLLOWING STEPS ARE HAZARDOUS 


(numbered procedural step or sequence which Is hazardous) 


CAUTION 

RESUME PREVIOUS HAZARD LEVEL - END OF CAUTION 


(b) The hazardous step or sequence will be Imnedlately preceded by 
a caution/warning which Identifies the hazardous steps by 
number: 


WARNING ; 

STEPS 5, 8„ 10 AND 16 THRU 23 ARE HAZARDOUS 


No "closing” caution/warning Is required If this method is 
used. 


) 


t * 1 • >1" ’■ ■ 'i/tmfw-'- 

( 4 ) it Is acceptable to utilize one caut.1 on/warning preceding a series 
of steps even though there may be non-hazardous steps Intermingled. 

15) The type of hazard does not need to be Identified other than In the 
Safety Requirements section. However, if It Is judged desirable to 
do so, the type of hazard may also be briefly identified in the 
caution/warning preceding the hazardous- step or sequence: 


WARNING 

DUE TO {reason for hazard) 

THE FOLLOWING STEPS ARE HAZARDOUS 


B.3 AREA CLEARANCE REQUIREMENTS 

When personnel are required in the controlled area to perform specific tasks, 
they will each be identified by call sign, station code, or other positive 
means. Clearing of an area and identification of essential personnel will be a 
procedural step and not part of a safety notation. 


8.4 SAFETY CONCURRENCE PROVISIONS 

KSC Safety will be notified prior to Initiating a Hazardous Operation or Test. 

B.5 TEST OPERATIONS ENGINEERING SAFETY INSPECTION ' REQUIREMENTS ^ 

An independent Inspection will be performed by Test Operations Engineering and 
Safety for selected hazardous fluid/pressure operations. Initial Inspection 
for a given test will be called out as a procedural sequence following Quality 
Assurance (QA) verification of configuration. Additional inspections may be 
requested when conditions warrant {e.g., following any major configuration 
change). 


B.6 EMERGENCY INSTRUCTIONS 

Emergency Instructions will be Included for those hazards unique to the oper- 
ation and to provide rapid shutdown or revert of the operation for the 
protection of personnel and equipment. The applicable emergency Instructions 
will be available to operating personnel at all times during the operation. 
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t\ . . , ■■ ■ ' ■:> . i’ ii ... 

This appendix contains a glossary of terms used in this Handbook, and their 
definitions* 

Automated Payloads 

Those payloads which are supported by an unmanned spacecraft capable 
of operating independently of the STS. Automated payloads are de- 
tached from the Orbiter during their operational phase of their 
fl ights. 

'-b'ii'- 

' 1 -v* : • . . 

Cargo 4- . -m • • 

The total compliment of payloads (one or more) on any one flight. It 
includes everything contained in the Orbiter cargo bay, plus other 
equipment, hardware, and consumables located elsewhere in the Orbiter 
that are user-unique, and are not carried as a part of the basic 
Orbiter payload support. 


;,vUr 


Dedicated S pace! ab 

An extension module devoted to a single discipline which may fly more 
than once a year for several years, and which may be assigned to a 
payload development center. 




Experiment - ; . VHT-. 

The system of hardware, software, and procedures for performance of a 

scientific or applications Investigation undertaken to discover 
unknown phenomena, establish the basis of known laws, or evaluate 
applications process and/or equipment. 


■ u 


Flight - 

That portion of a mission encompassing the period from launch to 
landing, or launch to termination, of the active life of a 
spacecraft. The term Shuttle ’’flight" means a single Shuttle round 
trip -- its launch, orbital activity and return. One flight might 
deliver more than one payload. More than one flight might be 
required to accomplish one mission. 


Free Flyer • ■ ; 

Any payload that is detached from the Orbiter during the operational 
phase of that payload and is capable of Independent operations (same 
as Automated Payloads). 

Integration ^ 

A combination of activities and processes to assembly pcyload and STS 
components, subsystems, and system elements into a desired 
configuration, and to verify compatibility among them. 


C-I 


i 


Interface 

TRe" mechanical , electrical, and operational common boundary between 
two elements of a system. 

Inertial Upper State (I US) 

The I US, an element of the STS, Is an expendable solid propellant 
multistage vehicle. It extends the STS performance capability beyond 
that of the Shuttle alone. The IUS with Its payload(s) will be taken 
to low earth orbit In the Orblter cargo bayr 

La unch Pa d 

The pad area from which the Space Shuttle will be launched. The 
stacked Space Shuttle will undergo final prelaunch checkout and 
countdown at the launch pad. 

. I/" ■ V v.il j ’ll r ’’ ’ 

Launch Processing System (LPS) - ■ 

— A high speed dlgl tal computer operated checkout system used to support 
test, checkout, launch control and operational management of launch 
site ground operations at KSC. 

• ■•Af*** •• • . . 

Mission >4 . •. 

The performance of a coherent set of Investigations or operations In 
space to achieve program goals. A single mission might require more 
than one flight, or more than one mission might be accomplished on a 
single flight. 

.X iV-’ •’ '.fait'- 

Mobile Launch Platform (MLP) . 

The structure on which the elements of the Space Shuttle are stacked 
in the Vertical Assembly Building. The MLP and the Space Shuttle are 
then moved to the launch pad for launch. 

Multiple Payloads 

More than one payload carried in the cargo bay. Multiple payloads In- 
volve multiple Payload Mission Managers. 

i , Wi'.-.V- v . 

Off-Line V 

An activity conducted Independent of any STS element (l.e., IUS/SSUS, 
Space! ab, or Shuttle). This normally means the activity Is conducted 
In a separate facility as well. 

< v «&Viv ■. 

On-Line STS 

Payload activity which Involves another payload or an STS element. 

This Includes the following: 

On-Line Shuttle - An activity encompassing a payload, Its carrier and 

the Shuttle Vehicle. 

On-Line Spacelab - An activity encompassing a payload and Its 

Spacelab. s 

On-Line IUS/SSUS - An activity involving a payload and the IUS/SSUS. 


t 
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' r ' : '. i-: 
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This fs rbuifding at'KSC with two bays In which the Orbiter undergoes 

cost flight inspection, maintenance, and premate checkout prior to 
payload installation. Payloads are Installed horizontally in this 
building. 

P&llet 'V ' 

An unpressurized platform, designed for installation In the Orbiter 

cargo bay, for mounting Instruments and equipment requiring direct 
space exposure* 

Pdy1 TF e total compliment of specific instruments, space equipment, support 
hardware, and consumables carried in the Orb iter (tut not included as 
a part of the basic Orbiter payload support) to accomplish a discrete 
activity in space. 






Payload Changeout Room „. v . •• . . . 

An environmentally controlled room, on a moveable support structure, 

which includes a manipulator system for transferring a payload 
vertically between a transport canister and the Orbiter payload bay. 

il 

1 ■ ■ . ■ ■ , . . ■ -i • 

Program t-— ;v,> ■ ■ ■ i •* 

' ArTac ti v 1 ty , 1 nvol v i ng manpower, material, funding and scheduling, 
necessary to achieve desired goals. (Example: Shuttle Program, Solar 

Astronomy Program.) 

Space Transportation System ( STS) ^ 

An integrated system consTstfng of the Space Shuttle (Orbiter, 

External Tank, Solid Rocket Boosters, and Flight Kits), Upper Stage 
( IUS or SSUS), Spacelab, and any associated flight hardware and 
software. 


STS User li v .•• j ” 

An organization or individual requiring the services of the Space 
Transportation System. 


A general-purpose orbiting laboratory for manned and automated activi- 
ties in near-earth orbit. It includes both module and pallet sec- 
tions, which can be used separately or in several combinations. 




• .V ^ * ■ r/> f • *1 t-staV*’. ; 




Spinning Solid Upper Stage (SSUS) * l . . ... . - 4 . 

** The SSuS" an element of the STS, is an expendable spin stabilized solid 
propellant stage. It extends the STS performance capability beyond 
that of the Shuttle alone. Several SSUSs with their respective pay- 
loads may be taken to low earth orbit in the Orbiter cargo bay. 

Upper Stage r. v,- •• 

A small prooulsion unit used with a payload when required. One or 
more of these units may be used with a payload to provide the addi- 
tional velocity required to place a payload in the desired orbit or 
trajectory. Also, a propulsion system that is used to provide mid- 
course trajectory corrections, braking maneuvers, and/or orbital ad- 
justment. r-T/4 
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USER - ORIENT ED DOCUMENTS 


Selected STS references have been prepared to assist STS Users in obtaining information on use of 
the STS. These publications am listed below and in accordance to the Part of the STS User Hand 
book {which they support). 


THE USER 
REVIEWS THE 
HANDBOOK, 


SPACE TRANSPORTATION SYSTEM USER HANDBOOK 


IS DIRECTED 

PARTI 

PART 2 

PART 3 

TO THE PROPER 

MANAGEMENT 

FLIGHT SYSTEMS 

LAUNCH AND 

FOLLOWUP 

AND PROCEDURES 

LANDING SITE 

DOCUMENTATION, 



OPERATIONS 


PART 4 
FLIGHT 
OPERA ’IONS 




AND. BASED ON 
THE EXPERIMENT 
DISCIPLINE AREA 
AND FLIGHT 
TYPE, SELECTS 
THE PROPER 
USERS' GUIDE 
FROM THE 
LISTED 
REFERENCES. 


P STS USER ^ 

| MANAGEMENT . 
1 PROCEDURES AND I 
■ PLANNING 
• SCHEDULES I 

L ( i± c JJ ao Jl _J 

I stT I 

| REIMBURSEMENT I 
1 GUIDE 1 

L USC 118021 ^ 


SPACE SHUTTLE 
SYSTEM 

PAYLOAD ACCOM- 
MENDATIONS 
IJSC 07700 Vol XIV) 


SHUTTLE EVA 
DESCRIPTION 
AND DESIGN 
CRITERIA 
(JSC 10615) 


"S WcS ffruYTLE ’ 

SYSTEM PAYLOAD 

INTERFACE 

VERIFICATION 

GENERAL 

APPROACH AND 

REQUIREMENTS 

(JSC 07700-14- 

JUVJLLi 


PAYLOAOS 
SAFETY 
GUIDELINES 
HANDBOOK 
(JSC 11123) 


SPACE LAB 
PAYLOAD 
ACCOMMODATION 
HANDBOOK 
(ESA SLP/2104) 


■ 


KSC LAUNCH SITE 
ACCOMMODA- 
TIONS HANDBOOK 
FOR STS 
PAYLOADS 
(K-S7SM-14.il 


TDRSS USERS' 
GUIDE 

(GSFC STDN101.2) 


VAFB 

GROUND 

OPERATIONS PLAN 
(VAFB) 


Hcsc/mcc H 

. STS-PAM-D , 

I GROUND I 

l ^ ER A T, £!i s 

fl STS-PAM-A ^ 

| GROUND | 

L OPERATIONS PLAN | 

P/ertical” ~~ H 

I PAYLOADS I 

1 PROCESSING I 

(_HANDJBOO£ | 

PuTgr'ound* ~| 

I OPERATIONS PLAN I 
LK-IUSM-09 ^ 


P INTERIM UPPER H 

STAGE . 

. USERS' GUIDE I 

,MSFc) j 


SPACELAB 

GROUND 

OPERATIONS 

IMPLEMENTATION 

PLAN 

S/16/771 


PAYLOAD ' 
OPERATIONS 
CONTROL CENTER 

r ATTACHED ^ 
, PAYLOAOS I 

I JOHNSON SPACE ‘ 
CENTER I 

JJSCJ1BMI __ ' 

EARTH bRBITING~^ 
. AUTOMATED I 
PAYLOADS I 

, GODDARD SPACE | 
| FLIGHTCENTER 1 
(GSFC) ■ 


F 


PLANETARY 
PAYLOADS 
JET PROPULSION 
LABORATORY 
(JPL) 


LEGEND: 



. LONG DURATION 
i EXPOSURE I 

I FACILITY (LDEF) . 
1 GUIDE FOR 1 

| EXPERIMENT AC- I 
COMMODATIONS 
U L *RO_ | 

r MULTIMISSION H 
4 - MODULAR , 

I SPACECRAFT I 

USERS' GUIDE i 
L (GSFCI 


BSC 1309 
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A II- R NO 

D. rtpona 

tr-SAT-2 

J. Marring 

lilt 

O, Nuchanan 

lit 

R. Clark 

or 

N . Dodd 

or-spi 

R. Lyon 

LlL 

N, Paul 

rn «eo 

A. Lchnl * 

coc 

J. Cardnar 

IBM-D47 

J. Owana 

IN 

W. Ruck 

IR.PLN 

a. Nagl« 

JPL 

N. levy 

HOAC-AOIS 

R. Duma 

MLAC'HA- 10 4 

p. inter 

HAC-i 

J. Curt 

MRC-i 

R. Trtut 

MWSI-D 

ESC llbrery-0 

PA 

C. Noll tnahea 

PMC-1090 

P. ranay 

sr 

J. Atkina 

sr-u*c 

A. Sal th 

EP-SOO 

J. Iwaat 

SO 

• . Catkin 

SO-CHC 

C. ikltft 

SO-LAB 

J, Cay.' 

SO-OPN 

0. StUaon 

if 

R. Gray 

RP-ACT 

C. Cay 

sp-Ar 

LTC Craan 

sp-rca 

k. Will la»a 

SP-1LS 

W, Backus 

SP-MPC 

W. Rainwater 

a p-opn 

R. Buckley 

SP-PAT 

H. McCoy 

3P-PA* 

j, Raguaa 

SP-PAT 

0. Sharp 

SP-PAT-A 

j. Johnson 

1P-PAT-SL 

J. Dickinson 


. sp-srp 


M. Clark 
(, aeddingfleld 
r. Polaaky 


Td 

P. Hlndarean 

TS-KTS 

R. Ricks 

VE 

C, Saataan 

VL 

C. Page 

vo 

VP 

w. lapryan 
1. Riga! 1 


VP-AVD M. Edvard* S 

VP-EAP j Twigg s 

VP-NPE L. rannln 

VP-Pto R. Caaklna 

vp-ppc a. Hour 

VT * i_ P, Donna I ly 

rt J* Gwrolng 

VT-VPD-l H. Hldlck 

WJR A. Mori* 

SC-22 "• A. Car*y 

AEROJET .LIQUID BUCKET CD. 

• Attn* I 0. Gearta 

• Tach. inf. Can. 

• P. 0. lot 13222 (72-171) 

• aicttaanlo, CA *5813 
AiaoapACC ni’skuh library 

• Attn. t J. Caitar 

• JOS Mackvood Of. 

• (Whan, HC 27 705 
AMIS 202-3 .Library 
aucj 102-11 M. Radar 

AMES 2)1-5 k. Johnaon 2 

MU 231-5 I. fclUll 

ARM 211 7 J. Murphy * 

ARCS 241*11 T. Barkount 

A AO, IRC. 

• Attn. t J. Kaatar 

• Suita 722 lt 

• 1*25 tya St., N. W. -I 

• Vaihlngton, DC 2000* 

0ALL MOTHERS (K9EAMCM COMP. 

• Attn. i I. Scott 

• P, O, Bat 1012 

4 Bouldar, CO 10702 
NELL LABORATORIES 

• Attn. I W . Bandan, 

• Satellite Syatana Croup 

• Holkdet. NJ 017)3 

•OB IRQ AEROSPACE CO. 

• Attn. i C. Broun 

• N/B 17-74, Otg. 2-3*11 
4 P. O. Sot 3*15 

4 Soattla, HA 11121 
COMBUSTION ENCINtCKIHO, INC, 

4 Attn. t K. SruM 
4 P. 0. Bo* 272 
4 Ntl'svliU, Ml 111*5 
llCPABTRCNT OP COMMUNICATION 
4 Attn. i «. Nartan 
4 390 alatar atraat 
4 Ottawa, Ontario 
4 EIA-OC-I LIAM/ • • 

4 (VIA AIM MAIL) 

OPIC Library 

BUaOPBAN PCS , 1 TECH . CENTER 
4 Attn, i W. Baaon, Spacalab Diw. 
4 Dona In wag 

4 Moordwltk, Nether land* 

• (VIA Ala MAIL) 

EUROPEAN SPACE ACE NCI /BE TIC 
4 Attn, t J, Pourguet 

4 Rarotn Project Offlca 

• Poutirwag 

4 Noorvljk Acn In 
4 Ike Rathatlanda 
• 4 {VIA Ata RAIL) . 


rAitcaiLS apAce t tLtc. co. 

• Attn, i W. Dorsey, 1-1 
4 Carman town i HO 20717 
PAISCM1LO SPACE 1 (LtC. CO. 

• Tacit. Ini, Sac. Library S-ll 

• Sherman Palrcnitd Tach. Can. 

• Carnantown, MU 20717 

f LOR I DA IMITITCTf OP T1CMN0LOCT 

• Attn. i J. Angelo 


4 phyaica 1 Space Sol. Oapt. 
4 p. O, Bui 1150 


* Melbourne, PL 12*01 

r LOR 10 A INSTITUTE OP TtCMNULOUT 

• Attn, i t. SUtrunk 

4 phyatca A Ipact Sol. Uapt. 

* p. O. Boa 1150 

4 Melbourne, PL 12*01 

general electric 

• Attn, i a. IU»»n 

• P. O. aoi 1555 

* Philadelphia, PA 1*101 
CRUMHAN AEROSPACE CORP. 

4 Attn. i O. ShtrgelU 

4 071/111 

4 2152 Ealvtn Avnnue 
« Irvin*. CA *2714 
CS7C 252 . Library 

CfirC 120 D. criaaa 
care 420 k- Boggard 
care 420 : 0. Rallar 

CSPC 410 . I. Koala 

cate 440 ' J. RrahM 

csrc 450 l u. reduliRy 
care 470 •* N. Hadanlca 


care 701.1 a. QnJer 

CSrC 711 *. Cwnton 


care 740,1 J. Cuidctti 
CSPC 742 J, Barrowken 
KAMO SIOOEUT DTNARICS, LTD, 

4 Attn, i D. NcUurln 
4 Cunnelewocd Road Stavanaga 

• Marba, England ...... 

4 (VIA AIR HAIL) 
MEAMAMN-OURTM-OESELUiCRArT 
4 LANDE8GRQPPC ICKWEI1 

4 Attn. i O. waithart 
4 Adi igenitrtase 1 
4 CM- 1020 EManbrucka, 

4 Svltiarland 
. 4 (VIA Aia MAIL) 

•UCHtS AIRCRAPT CO. 5 

4 Attn. » 1, Rlavla 
4 space i corn. croup 
4 P. O. uoi *251* Airport ata. 

• U>e Angelas, CA 50009 
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